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ABSTRACT 
 
Overcoming Adversity in The STEM Classroom: Examining Learned Helplessness in First-Year 
Community College Students Using Salivary Cortisol, Surveys and Interviews.  
 
by  
 
Diane Price Banks 
 
 
Advisor:  Dr. Wesley Pitts 
 
 
This dissertation seeks to determine whether a relationship between STEM attrition and Learned 
Helplessness exist in a group of first year STEM majors studied at an urban community college.  
STEM attrition rates have shown that 69% of the 20% of incoming STEM freshmen in associate 
degree programs, drop out or switch their majors to non-STEM curriculum within their first year 
of college (NCES, 2013).  Learned helplessness is a behavioral phenomenon where some may 
become helpless as the conditions surrounding their success become adverse.  Classic signs 
expressed with learned helplessness include: lack of motivation, depression, poor social skills, 
absence of control and loneliness.  Those suffering with learned helplessness may simply gave 
up and drop out of college when they repeatedly confront unsuccessful academic outcomes and 
or social structures in college.   This dissertation is crucial as it may help to determine a 
connection between attrition and learned helplessness at the community college level, as well as 
identify best practices for overcoming STEM attrition due to learn helplessness as it relates to the 
student, the faculty and the institution overall.  The dissertation is structured in a three – tiered 
mix-method study approach, the coping Survey (Chapter 2), cortisol analysis (Chapter 3) and the 
interviews with students and faculty study participants (Chapter 4).  Using Carver et al., (1989) 
coping questions amalgamated with the phenomenology and naturalistic inquiry frameworks, 
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cross-case study analysis as well as salivary cortisol testing to measure stress, the study will 
attempt to determine if the first-year college participants in the study exhibit characteristics of 
learned helplessness.  The Learned Helplessness Paradigm and the Sociocultural Embeddedness 
Theory is used to investigate the phenomena of learned helplessness as it occurs in the classroom 
from both the student and faculty perspective.  General findings revealed that student participants 
who were identified as optimistic were more likely to switch their majors or drop out of college 
(see Chapter 2). It was revealed that student participants experienced stress during predicted 
events but whether this led to learned helplessness and STEM attrition was ambiguous (see 
Chapter 3).  Student interviews found a lack of feedback on exams, instructors’ heavy accents 
and rushed lectures as negative stressors and barriers toward learning.  Faculty participants 
indicated rushed lectures was a result of overwhelming content requiring coverage in a single 
period or semester and a need for professional development to recognizing how to identify and 
address students experiencing learned helplessness in their classrooms.  
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CHAPTER ONE 
 
Introduction 
The primary purpose of this paper is to explore if there is a connection between learned 
helplessness and the measurement of salivary cortisol as a biomarker for the occurrence of stress 
as it relates to attrition in the STEM field.  
 
The state of STEM education in Community Colleges nationally. 
 
The attrition rates among students who major in Science, Mathematics, Engineering, and 
technology (STEM) in colleges across America is a concern for the American education system.  
America is falling behind in the race for technology and producing STEM graduates (Rask, 
2010; PCAST, 2012).  The National Center for Education Statistics (NCES) found that 
approximately 69% of students majoring in STEM dropped out of college or switched their 
major within their first year of college (Chen, 2013) that’s approximately 7 out of 10 STEM 
majors leaving the field each year.  According to the NCES (2013) report, 24 percent of first-
year STEM majors failed 10-16% of their gateway STEM courses (Chen et al., 2013).  These 
courses included General Chemistry I & II, General Biology I & II, College Algebra & 
Trigonometry and Computer Science I & II.  From 2003-2009, NCES reported that nationally 
STEM majors accounted for 20 percent of incoming first-year students at the associate degree 
level (see Figure 1).   The NCES reported that 36% dropped out of college and 33% switched 
their major to a non-STEM degree during their freshman year (Chen et al., 2013).   
Many factors contributed to the attrition outcome as reported by NCES.  Several notable 
reasons include the lack of financial aid, family issues, having to choose work over school, lack 
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of student academic support, lack of college preparation, poorly instructed science, math and 
technology courses, low performance in STEM gateway courses, and student demographic 
characteristics, i.e., belonging to an underrepresented and/or underserved population, to name a 
few (Chen X, 2013; P. Banks, 2017).  These factors may lead to students feeling undesirable 
stress which may underwrite STEM attrition rates.   
In light of the STEM attrition rates, President Obama’s Counsel of Advisors on Science 
and Technology (PCAST) released a report in 2012 that identified several strategies to help 
reduce attrition and increase retention nationally.  Some examples include adopting empirically 
validated teaching practices, replacing standard laboratory courses with discovery-based research 
courses, addressing the mathematics-preparation gap, diversifying pathways to STEM careers 
and creating a consortium that will provide leadership for transformational and sustainable 
STEM undergraduate education (PCAST, 2012).  Other supportive services that exist on college 
campuses include tutoring, faculty office hours and advisement.  In addition, there is a push to 
bring awareness of the STEM field to young children with programs like computer programing 
initiatives and providing early exposure to STEM among elementary and middle school students 
(Erete, Martin & Pinkard, 2017; Dejarnette, 2012).  The prospects of PCAST recommended 
strategies are likely to increase awareness for STEM on ways to improve the college STEM 
retention and graduation rates.    
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Community College STEM attrition and retention statistics for California and CUNY-
wide. 
Data from the City University of New York (CUNY) system which comprised of 22 
college campuses and the California Community College system comprised of 115 colleges are 
being drawn on to demonstrate how the national attrition rates reflect on a large urban university 
system in the North East and West of the United States.  CUNY’s 22 schools are made up of 
eight community colleges and 14 senior colleges distributed throughout the five boroughs of 
New York City.  The admission requirements for all CUNY campuses is the application process 
which includes the submission of a high school transcript, high school GPA and scores on the 
SAT or ACT exam.  Senior colleges require a minimum GPA for admission that is typically 
upwards of 80% or “B-.”  Community colleges within the CUNY system overlook scores on the 
SAT or ACT; however, high school GPA is typically upwards of 73% or “C+” (CUNY, 2017).  
Once accepted, students are subject to the CUNY Assessment Test (CAT) test to determine their 
placement in Mathematics, English, Reading and Writing courses. The outcome of the CAT will 
decide if the students must be placed in a remedial class or into a matriculated, credit-bearing 
course.  Those put in remedial classes lack adequate preparation for the CAT or scored low on 
the test.  Remedial courses are non-credit bearing courses that focus on basic concepts aimed to 
better prepare the student for success in college-level, credit-bearing courses.   The admission 
requirements for California Community College system is the application process and the 
possession of a high school diploma or its equivalent (California Community College 
Chancellor’s Office, n.d.).   
Of the first-time freshmen admitted to CUNY over a five-year span, approximately 49% 
passed the Math CAT exam formerly known as the COMPASS 2 algebra (see Table 1.1).  Of 
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those entering the Borough of Manhattan Community College in Fall 2013, approximately 
39.4% of students passed the Math CAT exam after remediation (see Table 1.1) hereby 61% 
failed the exam after remediation.  Of the students who took college-level gateway math courses 
at Bronx Community College, an approximate five-year average pass rate with a grade of “C” or 
better is 59% (see Table 1. 2).  This rate indicates that 41% of students failed their gateway math 
courses with a grade below “C.”   
Between Fall 2007 and Fall 2016 on average 62% of underrepresented minorities 
continued enrollment within CUNY’s Community College versus the non-underrepresented 
community of 72% (see Table 1. 3).  Non-underrepresented students include whites and Asians.  
The underrepresented minority group includes Blacks, Hispanics, and Native Americans.  A 
noted factor that leads to STEM attrition is being a member of the underrepresented minority 
population (Chen et al., 2013).  Chen et al., (2013) also mentioned that another distinguishing 
factor that resulted in STEM attrition was being a woman.  On average, between Fall 2007 and 
Fall 2016, those who maintained enrollment at the selected CUNY’s Community College after 
one year, 62% were males and 67% were female (see Table 1. 3).  These numbers do not indicate 
students’ major.  Within the California Community College system, on average from Fall 2015 - 
Fall 2017, 62% of students majoring in Science, Technology, Engineering and Mathematics were 
successful at earning passing grades and retained in their program of study.  Of the passing 62%, 
53% were males, 46% were females, 4% were African American, 18% were Asian, 44% were 
Hispanic, and 26% were White-Non-Hispanic (see Table 1. 6). 
Table 4 is the percentage of CUNY's community college students majoring in science, 
technology, engineering or mathematics (STEM) from 2013 to 2017.  When comparing the 20% 
national STEM enrollment numbers to that of the 17% average STEM enrollments for CUNY 
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between Fall 2013 and Fall 2017 and the 13.7% average STEM enrollment for Bronx community 
college, it reveals that not many students are choosing STEM majors in NYC when compared to 
the national average (see Table 1. 4).  Of the 20% of students who select STEM as a major on the 
national level, Mathematics is 1%, Physical Sciences is 2%, Biology is 4%, Engineering is 6%, 
and Computer Science is 9% (see Figure 1. 1).  In Fall 2017 at CUNY and the Bronx community 
college, respectively, the percentage of students that choose a major in Mathematics is 0.3% and 
0.4%; Science which includes natural, physical and biological sciences is 6.1% and 4.4%; 
Engineering is 2.1% and 1.5%; and Technology which includes computer science and 
informatics is 7.4% and 7% (see Table 1. 5).  This data compares the national data with the entire 
CUNY system and a randomly selected Community College in NYC.  The enrollments across 
the STEM fields in NYC are lower than the national average in all aspects of the field.  
 
Table 1.1 below presents the COMPASS Math 2 (Algebra) pass rates on exit from 
remedial courses at CUNY’s six community colleges from 2007 to 2013.  Data beyond 2013 was 
not available at the time of this report due to the replacement with the CAT.  From 2009 to 2013 
the pass rates on the COMPASS Math 2 (Algebra) exam post remedial courses were less than 
50% for those years at all community colleges in this list.  This percentage means less than 50% 
of students who took remedial math were successful in passing the exam.  The average 
University-wide pass rates from 2007 to 2013 has decreased from 52.3% to 42.8% respectively.  
This decrease shows an 18% incremental difference despite the change in the method of 
calculations stated in the notes beneath the table.  This gradual difference indicates that fewer 
students are successfully passing the COMPASS Math 2 (Algebra) exam after remediation. 
When looking at this data, we must ask ourselves whether the deficit is due to a lack of effective 
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pedagogical practices, student preparation & motivation or a combination of factors.  Are faculty 
meeting students where they are or expecting them to walk into the classroom with untaught 
ingrained knowledge?  Does this approach impact student success? Are high schools effectively 
preparing students for college and if so what does college preparation look like at this level?  
And lastly, is the COMPASS Math 2 exam effective at assessing whether a student achieved the 
expected level of knowledge?  
 
Table 1.1 
Pass rates in Math on exit from remediation  
CUNY Community Colleges Fall 
2007 
Fall 
2008 
Fall 
2009 
Fall 
2010 
Fall 
2011 
Fall 
2012 
Fall 
2013 
Borough of Manhattan 51.9 75.7 31.9 32.2 46.6 33.3 39.4 
Bronx 45.6 38.4 29.7 20.7 38.3 39.9 42.3 
Hostos 44.6 52.7 30.8 31.3 49.9 33.5 41.0 
Kingsborough 51.7 59.7 25.6 32.8 39.8 50.7 54.4 
LaGuardia 68.7 68.4 29.9 30.9 37.8 42.0 42.4 
Queensborough 48.9 63.8 24.7 25.8 42.0 36.7 41.5 
Community College Average 52.3 62.0 29.0 29.4 42.6 38.8 42.8 
“Note: Exit results reflect basic skills proficiency on the COMPASS Math 2 (Algebra). Beginning in fall 2007, the passing score on the 
COMPASS math test was raised to 30 from 27.  Exit results reflect the passing score set by each college in use for the semester shown, and 
therefore rates over time are not comparable. Rates are based on all scores reported to UAPC between October 1 and December 31.”  (CUNY 
Office of Institutional Research and Assessment, Year-End University report, 2009). 
 
“Note: Through fall 2010, pass rates reflect the number of students who passed the COMPASS Math 2 (Algebra) test divided by the number of 
students who took the COMPASS Math 2 test during the exit period or took a last-in-sequence math course in the fall term. In fall 2011 and fall 
2012, pass rates reflect the number of students who passed the COMPASS Math 2 test or passed a last-in-sequence math course (grade C or 
better) divided by the number of students who took the COMPASS Math 2 test during the exit period or took a last-in-sequence math course in 
the fall term. In fall 2013, pass rates reflect the number of students who passed a last-in-sequence math course (grade C or better) divided by the 
number of students who took a last-in-sequence math course in the fall term. Pass rates for fall 2009 through fall 2012 were re-calculated to 
reflect coding changes that ensure consistency of the last-in-sequence course identifiers in the show and performance data. Only associate degree-
seeking students are included in the calculation. (CUNY Office of Institutional Research and Assessment, Year-End University report, 2014) 
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Table 1. 2 presents the percentage of students passing gateway math courses with C or 
better from 2007 to 2013 at CUNY’s community colleges.  Data beyond 2013 was not available 
at the time of this report.  From 2007 to 2013 the percentage of students passing gateway math 
courses has been on a steady incline from 65.2% to 69.0% respectively. This increase indicates 
that over the year’s students passing gateway math courses improved within CUNY's community 
colleges.  Better outcomes could be due to improved college preparation at the high school level, 
the improvement of the math placement exams or student improvements as they move through 
the college process to name a few.   
 
Table 1. 2 
Percentage of students passing gateway mathematics courses with C or better 
CUNY Community Colleges Fall 
2007 
Fall 
2008 
Fall 
2009 
Fall 
2010 
Fall 
2011 
Fall 
2012 
Fall 
2013 
Borough of Manhattan 73.2 69.1 71.3 74.9 73.4 71.9 74.4 
Bronx 61.5 56.8 45.8 55.6 63.6 67.0 59.5 
Hostos 59.2 67.6 68.1 66.1 74.9 81.1 80.9 
Kingsborough 59.1 74.4 67.8 71.2 73.9 69.7 71.1 
LaGuardia 65.1 59.5 59.6 62.5 62.8 61.2 64.3 
Queensborough 57.8 56.3 57.1 60.3 60.5 65.4 65.5 
Community College Average 65.2 64.9 63.8 67.0 67.2 66.7 69.0 
“Note: Based on students completing a credit-bearing math course through pre-calculus in the fall of a given term. Students earning a C- (or 
lower) are not included in the numerator of the percentage calculation. Students are counted once for each course in a given semester. Grades of 
INC, PEN, AUD, ABS, W, WA, WD, WU, WN, Y, L, NG, Z, and missing grades are excluded.”  (CUNY Office of Institutional Research and 
Assessment, Year-End University report, 2014).” 
 
Table 1. 3 presents the percentage of CUNY community college attendees who were 
first-time freshmen in associate degree programs still enrolled in their college of entry one year 
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later from 2007 to 2016 by race/ethnicity and gender.  Data beyond 2016 was not available at the 
time of this report.  From 2007 to 2016 the community college average of one-year retention 
rates for minorities versus non-minorities is stable at about 64.5% and 72% respectively.   In this 
chart, the minority group consisted of Blacks, Hispanics, and Native Americans.  The non-
minority group consisted of Whites and Asians/Pacific Islanders.  This data reveals a 10.9% 
difference among the racial groups.   From 2007 to 2016 the community college average of one-
year retention rates for females versus males is stable at about 67% and 62% respectively.   This 
data reveals on average a 5.1 gap between females and males, where females are typically the 
larger group.   
 
Table 1. 3 
One-year retention rate of first-time freshmen enrolled in associate programs (full-time 
entrants) {Race/ethnicity} and {Gender} 
Ethnicity Fall 
2007 
Fall 
2008 
Fall 
2009 
Fall 
2010 
Fall 
2011 
Fall 
2012 
Fall 
2013 
Fall 
2014 
Fall 
2015 
Fall 
2016 
Community College Average 
Underrepresented 
Minority 
60.3 61.6 64.2 62.6 61.9 62.5 63.4 61.2 62.1 61.9 
Non-Underrepresented 
Minorities 
70.2 71.9 74.5 73.8 72.9 72.7 71.4 71.4 70.4 71.6 
Gap -9.9 -10 -10 -11 -11 -10 -8 -10 -8 -9 
Gender Fall 
2007 
Fall 
2008 
Fall 
2009 
Fall 
2010 
Fall 
2011 
Fall 
2012 
Fall 
2013 
Fall 
2014 
Fall 
2015 
Fall 
2016 
Community College Average 
Males 61.5 62.5 65.2 64.0  62.7 61.9 60.6 60.6 61.1 
Females 64.8 66.5 69.0 67.4  67.8 69.1 67.0 67.7 67.4 
Gap -3.4 -4.1 -3.8 -3.4  -5.1 -7.2 -6.4 -7.1 -6.4 
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“Note: These indicators show the percentage of black, Hispanic and Native American freshmen who were still enrolled in the college of entry 
one year after entry as the retention rate for URM, and the percentage of Asian/Pacific Islander and white freshmen who were still enrolled in the 
college of entry one year after entry as the retention rates for non-URM. The gap is the difference between the two rates. *Based on fewer than 25 
students.” (CUNY Office of Institutional Research and Assessment, Year-End University report, 2009). 
 
 
 
Table 1. 4 presents the percentage of CUNY community college students majoring in 
science, technology, engineering or mathematics (STEM) from 2013 to 2017.  From 2013 to 
2017 the percentage of students majoring in the STEM fields has steadily increased from 15.8% 
to 18.3% respectively.  As educators and administrators in academia, it's essential to put forth 
considerable efforts to improve the number of students enrolling in the STEM field but also help 
maintain retention.  
 
Table 1. 4 
Percentage of undergraduate students majoring in science, technology, engineering or 
mathematics (STEM) at a particular Urban Community College compared to all CUNY 
Community colleges 
CUNY Community Colleges Fall 2013 Fall 2014 Fall 2015 Fall 2016 Fall 2017 
An Urban Community College 12.4 13.4 14.2 14.0 14.5 
Community College Average 15.8 16.3 16.9 17.8 18.3 
Note: STEM categorization determined by 2010 Classification of Instructional Program (CIP) code. Percent based on students with a declared 
major.  The University average does not include the School of Professional Studies. 
 
 
Table 1. 5 represents the total enrollment in STEM disciplines by CUNY Community 
Colleges for Fall 2017.  This data is the latest enrollment numbers for STEM versus Non-STEM 
subjects.  This chart reveals that for all CUNY Community Colleges 15,186 students were 
enrolled in the STEM discipline versus 67,970 Non- STEM majors and 12,795 Undeclared 
Majors with a total of 95,951 students overall.  For fall 2017 STEM majors made up 15.8% of 
the total population of students within CUNY Community Colleges.  
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Table 1. 5 
Total Enrollment in Science, Technology, Engineering and Math (STEM) disciplines, by 
colleges: Fall 2017 
CUNY Community 
Colleges 
Science Technology Engineering Math Total Non-STEM Undeclared 
Major 
Total 
Enrollment 
Borough of 
Manhattan 
1,267 2,778 530 126 4,701 20,756 1,475 26,932 
Bronx 490 772 162 43 1,467 8,684 784 10,935 
Guttman 0 93 0 0 93 917 56 1,066 
Hostos 249 156 241 46 692 5,848 671 7,211 
Kingsborough 821 640 163 48 1,672 9,243 4,119 15,034 
LaGuardia 2,172 1,304 633 0 4,109 11,634 3,630 19,373 
Queensborough 839 1,354 259 0 2,452 10,888 2,060 15,400 
Community College 
Average 
5,838 7,097 1,988 263 15,186 67,970 12,795 95,951 
 
Table 1. 6 represents the total enrollment in STEM disciplines amongst California’s 115 
Community Colleges from Fall 2015 to Fall 2017.  This data is the latest enrollment numbers for 
STEM subjects who enrolled during the Fall semester.  This chart reveals that for all California 
Community Colleges an average of 529,284 students were enrolled in the STEM discipline.  The 
minority population, as defined previously, made up 49% of the STEM majors within the 
California Community College system versus the 44% of non-underrepresented populations.  
 
Table 1. 6 
California Community College Total Enrollment in Science, Technology, Engineering and 
Math (STEM) disciplines, by Gender and Race: Fall 2015 - Fall 2017 (CCCCO, n.d) 
Demographics  Science Technology Engineering Math Total Percentage of the 
total population 
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Total STEM 
enrollments 
113,530 55,400 10,260 350,094 529,284  
Males 48,863 40,877 8,267 183,395 281,402 53% 
Female 63,686 13,831 1,890 163,357 242,764 46% 
African American 4,821 3,070 311 15,592 23,793 4% 
Asian 21,110 12,532 1,942 58,538 94,122 18% 
Hispanic 47,199 20,205 4,212 162,171 233,786 44% 
White, Non-
Hispanic 
32,032 14,929 2,942 87,787 137,690 26% 
Overall success rate 70% 69% 78% 58% 62%  
Note: STEM categorization determined by Chen et al, 2013 was compiled manually from a large dataset.  Majors within the Science category 
included Biomedical Instrumentation, Biotechnology and Biomedical Technology, Botany, Chemistry, Earth Science, Environmental Sciences 
and Technologies, Environmental studies, Environmental Technology, Geology, Microbiology, Physical Sciences and zoology.  Majors within 
the Technology category included Computer information Systems, Computer Infrastructure and Support, Computer Networking, Computer 
Programming, Computer Science, Computer Software Development, Computer Support, Computer Systems Analysis, Information Technology, 
Instrumentation Technology, and World Wide Web Administration.  Majors within the Engineering category include Engineering Technology, 
Engineering, and Other Engineering and Related Industrial Technologies.   Majors within the Mathematics category include Mathematics Skills,  
General Mathematics, Physics, and Other Mathematics.   Percent based on students with a declared STEM major.   
 
An Urban Community College Demographics 
 
Pie Charts 1.1 and 1.2 
below indicate the 
demographic population at 
a particular Community 
College within the CUNY 
system which this data is 
being drawn upon at the 
onset of this study as it 
relates to Gender and race/ethnicity.  There were 56.8% female to 43.2% males enrolled at the 
urban Community College in Fall 2017.  Of those enrolled, 2.3% (N =250) identified as White, 
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31.8% (N = 3,482) as Black, 61.9% (N = 6,774) as Hispanic, 3.7% (N =401) as Asian/Pacific 
Islander and 0.3% (N = 28) as American Indian/Alaska Native enrolled in Fall 2017. 
 
Pie Chart 1. 2: CUNY (2018) 
   
Statement of the problem 
 
With the evidence established on STEM attrition and retention rates at the national 
associate degree level as well as CUNY and a selected urban community college within the 
CUNY system, no such relationship for the attrition investigated concerns on attributes of 
learned helplessness.  Several factors leading to attrition include students not taking courses 
sequentially, students failing gateway STEM courses, low socioeconomic status, being a member 
of a minority group and being a woman (Chen et al, 2013).  
Sequential courses in college should follow each other in proper order.  Students who 
follow the sequential order have a better chance of progressing through STEM programming.  
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This principle also holds evident at the selected urban Community College.  The chart below 
records enrollment numbers and attrition rates for sequential gateway courses in STEM at the 
urban Community College from Fall 2012 to Fall 2017 (see Table 1. 7).  As shown in the chart, 
student enrollments fall between gateway courses and their sequential partners.  This pattern of 
attrition is similar to the findings found by Rask (2010) in his study on the importance of grades 
and pre-collegiate preferences.  As students progressed through STEM courses the number of 
enrollments dropped per semester.  From semester one to semester four the student enrollment 
went from 1002 students to 268, 157, and 130 respectively.  The attrition rates from semester 1 
to 2 was 73.2%, (N = 734), from semester 2 to 3 was 11% (N = 111), from semester 3 to 4 was 
17% (N = 27).  This research infers that one of the factors leading to attrition in STEM attributes 
to the learned helplessness deficits experienced by students struggling to complete STEM 
courses. Previous studies have shown that STEM course grades are much lower than those 
earned in non-STEM courses (Rask, 2010).   
 
Table 1. 7 
Gateway STEM sequential courses Enrollment at an Urban Community College 
Course Fall 
2012 
Fall 
2013 
Fall 
2014 
Fall 
2015 
Fall 
2016 
Fall 
2017 
Biology 
General Biology I 286 357 352 324 301 347 
General Biology II 108 95 120 114 94 115 
Attrition rate 62% 73% 66% 65% 69% 69% 
       
Anatomy & Physiology I 499 446 483 555 518 533 
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Anatomy & Physiology II 251 274 240 251 268 292 
Attrition rate 50% 39% 50% 55% 48% 45% 
Chemistry 
Introduction to Chemistry 
(Remedial) 
348 316 393 308 344 439 
Remedial Gen.Coll. Chem. I 
& Fund. Gen. Chem. 
Attrition rate 
4% 0% 6% -29% 4% 27% 
General College Chemistry 
I 
88 110 131 135 119 124 
General College Chemistry 
II 
 47 68 76 75 72 
Sequential attrition rate n/a 57% 48 44% 34% 42% 
       
Fundamentals of General 
Chemistry I 
246 207 239 258 212 196 
Fundamentals of General 
Chemistry II 
56 45 43 43 46 44 
Attrition rate 77% 78% 82% 83% 78% 78% 
Mathematics 
Intermediate Algebra & 
Trigonometry (Remedial 
III) 
441 428 442 454 518 598 
Trigonometry & College 
Algebra 
112 82 104 83 68 65 
Pre-Calculus 305 316 306 345 309 346 
Attrition rate 5% 7% 7% 6% 27% 31% 
 
The 2013 Youth Risk Behavioral Survey (YRBS) issued by the Centers for Disease 
Control and Prevention (CDC) surveyed 13,585 high school students in the United States 
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(Frieden, 2013).  The survey concluded that 29.9% of students nationwide, 23.8% (Confidence 
Interval: 21.5 – 26.1) of students in the State of New York, and 27.4% (CI: 21.2 – 32.5%) of 
students specifically in New York City felt so sad or hopeless almost every day for 2 or more 
weeks in a row that they stopped doing some usual activities (Frieden et al, 2013).  Although 
outside the scope of the survey, the usual activities may include going to school, attending 
classes, doing homework, studying, playing a sport, or attending a club meeting.   
The National Center for Education Statistics (NCES) published that the national dropout 
rate in 2008-2009 was 3.4% with about 514,238 students who did not return to the school 
annually (Stillwell et al, 2011).  The current report on the latest dropout rate is 5.2% in 2014 
(Digest of Education Statistics, 2015). According to Stillwell et al., (2011) the State of New 
York has a current dropout rate of 3.6% with approximately 31,867 students not returning to 
school yearly.  Black and Hispanic students in New York State have a higher dropout rate than 
their white counterparts, 6.5%, 5.9%, and 1.7% respectively.  With 29.9% of students feeling sad 
or hopeless for two or more weeks coupled with a 3.4% average dropout rate the concern of 
educators and policymakers should be, how many students are dropping out of school due to 
learned helplessness? 
 
Purpose of Study 
 
This study is seeking to understand the first-time, freshman population at an Urban 
Community College who is majoring in Science, Technology, Engineering and Technology 
(STEM) versus those that major in the Non-STEM fields such as Allied Health (Nursing, 
Radiology, Pharmacy), the Social Sciences (Psychology, Education, Criminal Justice, etc.) and 
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Liberal Arts and Sciences including undeclared majors.  As stated previously, on a national 
platform, only 20% of incoming first-year students major in the STEM field insomuch as 80% 
are majoring in non-STEM disciplines.  Within CUNY Community Colleges, 18.3% of incoming 
freshman majored in the STEM field contrary to 81.7% who majored in non-STEM disciplines.  
The difference between the national data on incoming students making in the STEM field and 
CUNY community college data is 8.8% or 1.7 points.  At the Urban Community College of 
study, STEM majors made up 13.4% (N = 1,467) of the student population (N = 10, 935) versus 
79.4% (N = 8,684) of Non-STEM majors and 7.16% (N = 784) of undeclared majors (CUNY 
Office of Institutional Research and Assessment, 2018). 
 
Conceptual Framework  
  
The framework for the dissertation is grounded in principles of learned helplessness 
theory; the body’s response to stress and adversity; the stress hormone cortisol and its effects on 
education; pedagogical preparation of STEM faculty; the pull, push and fall out theory; and a 
three-tiered intervention approach.  
 
Learned Helplessness and Learned Helplessness Theory 
 
Learned helplessness is behavioral changes that occur from exposure to the perception of 
uncontrollable stress or adversity.  Stress encountered by individuals is perceived as hinderance 
or challenging by Maier and Watkins (2005).  Adverse and uncontrollable irritants mark 
Hinderance stress that may lead to learned helplessness.  Positive and controllable stressors mark 
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Challenging stress that leads to success in learning outcomes (Maier & Watkins 2005; Seligman, 
2006).  Learned helplessness was first discovered serendipitously by Martin Seligman and 
Steven Maier in 1976 as they experimented on the classical conditioning of dogs (Maier & 
Seligman, 1976). He found that dogs who had no control over their environment and the shocks 
they received became helpless as the conditions hindering their success became adverse.   
Classical conditioning is a learning process that takes place when an unconditioned 
stimulus (a bell = no salivation) is repeatedly paired with a conditioned response (food = 
salivation) to solicit a paired conditioned response (food + bell = salivating). The conditioned 
response to food – salivating – is a naturally produced reflex response.  However, after repeated 
pairing with the unconditioned stimulus, salivating is eventually provoked by the bell, absent of 
food.   
In a follow-up experiment, Seligman repeatedly exposed a group of dogs to 
uncontrollable shock. The control group had the opportunity to escape (challenging stress) while 
the other group was not (hindrance stress).  He noticed that the dogs without a means of escape 
became helpless and lost motivation to avoid the shock.  He concluded that since the dogs 
couldn’t stop nor escape the adverse conditions, they learned to be helpless. The experimental 
dogs gave up any attempts to escape even when freedom was made available.  It is within this 
construct that this study will answer this research question, does learned helplessness exists 
among the population of freshman level students at an Urban Community College?  And if so, 
what impact does it have on STEM attrition and retention? 
The learned helplessness hypothesis states that there are three deficits of 
uncontrollability: cognitive, motivational and emotional (Maier & Seligman, 1976).  The 
disruption in the emotional state of animals who experience uncontrollable shocks, lights or 
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noises demonstrates the emotional deficit.  This deficit has been studied over time yet still yields 
questionable results among various studies.  However, despite the inconsistencies in the research, 
one factor remained consistent, animals exposed to inescapable and uncontrollable adversity tend 
to respond to their environment by not eating as much, weight loss, and becoming sick with 
ulcers more often than the group who could control the adversity (Maier & Seligman, 1976).  
Upon an uncontrollable adverse event, studies have shown that cats, dogs, humans, etc. lose the 
motivation to overcome subsequent adverse events.   
Hiroto (1974) studied three groups of students exposed to an aggravating noise.  One 
group could control the sound while another group could not.  One group encountered the noise 
and told verbally they had the power to turn it off.  Another group experienced the noise and told 
verbally they could not turn off the sound.  The third group was exposed to the noise but lacked 
directions on whether or not they could control the noise or not.  The study found that students 
who were exposed to the obnoxious noise absent of the power to turn it off failed to escape and 
avoid the noise when the opportunity presented itself.  The groups with the ability to control the 
amount of noise they heard had a quicker response time. Also, they escaped and avoided the 
stressor each time. (Hiroto 1974; Maier & Seligman 1976).  This study showed that students 
experiencing uncontrollable situations experience helplessness and loss motivation to avoid the 
stressor.  
The final deficit to learned helplessness’ uncontrollability deficit is cognitive.  Cognition 
is the process of acquiring and understanding knowledge through experience and thought.   
Seligman, in his observation of learned helplessness, discovered that subjects’ cognitive abilities 
were impaired after they faced adverse events. To be more specific, there was a disconnect 
between whether the subjects learned that their actions did not affect the response or whether 
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they did not learn at all.  To answer this question, Seligman et al. set up a different experience in 
which they wanted the subject who experienced inescapable repulsive noise to learn that the 
sound and their response to it would affect the outcome.  He noted that those who previously 
suffered unavoidable and uncontrollable noise had difficulty solving the given anagrams despite 
the anagrams being solvable.  He pointed out that those who experienced the sound but had 
control to stop it were more successful at answering the given anagrams.  They concluded that 
those who suffered the uncontrollable noise “believed that success and failure are independent of 
their skilled actions within the experimental situation and they, therefore, had difficulty 
perceiving that skilled responses were effective” (Maier & Seligman, 1976).  It is here that this 
study inclines to explain how and why first-year students fail and drop out of introductory STEM 
courses by answering this research question, is there a correlation between learned helplessness 
and attrition in STEM freshman level course?  Will students who identify with more 
characteristics of learned helplessness drop out or switch majors more often than those who 
identify with fewer symptoms of learned helplessness?    
   As expressed previously, those who experience learned helplessness stop trying to 
achieve success after desired outcomes are not achieved following repeated failed attempts.  
Often seeing their failure as inevitable and consequently not worth further effort. Those who 
have learned through cognitive experiences to be helpless exhibit hindrance stress.  A students’ 
repeated failure on a test after several attempts at passing, for example, may evoke negative 
emotions towards the process of test taking or the subject matter overall.  These negative feelings 
may include increased stress, sadness, hopelessness or even depression.  This adverse reaction 
may perhaps result in a student losing motivation to study or making any fruitful attempts to do 
better on an upcoming exam.  They may feel nothing they do will change the outcome.   
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The impact of stress on the human body can be devastating over time resulting in the 
physical manifestation of illness both physically and psychologically.  The lack of support for a 
student with learned helplessness may adversely impact them further.  Assistance to overcoming 
adversity may include interconnections between peers/classmates (i.e., study groups) to help 
increase resilience and social learning (Alexakos, Jones & Rodriguez, 2011); or teacher 
observations to identify when a student is feeling left behind (i.e., repeated failures on course 
assessment markers). According to the learned helplessness theory, there is hope; the hypothesis 
further states through positive psychological interventions a person may overcome learned 
helplessness behaviors by taking on learned optimism/coping skills (Seligman, 2006).  
The conventional assumption of achievement in education consists of two general 
concepts failure and success.  Those that are successful are considered to possess the talent and 
desires necessary to achieve desirable outcomes.  Those that fail are deemed to lack the required 
ability and willingness to achieve these outcomes.  Seligman (2006) believed that these general 
concepts need an overhaul as failure can also occur in the presence of talent and desire when 
optimism is absent.  The remedy to learned helplessness is a diversion from the pessimistic 
thought process to that of an optimistic view.   
 
 
 
 
The Body’s Response to Stress and Adversity.  
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Before we dive into learned helplessness, we must first revisit how the body responds to 
stress called the Stress Response or General Adaptation Syndrome (GAS) (Tortola & Grabowski, 
2000 p 599; Saladin, 2012, p 65).  The stress response is the body’s way of dealing, overcoming 
and coping with a stressor.  A stressor is a stimulus that produces a stress response (Tortola & 
Grabowski, 2000, p 599).  Stressors can be either physical, emotional or both.  A physical 
stressor, for example, can be an injury, infection, and exercise. (Saladin, 2012, p 659). Whereas, 
an emotional stressor, for instance, can be anger, depression or anxiety (Saladin, 2000, p 659).  
The stress response was documented in three phases by Hans Selye in 1936 as the alarm 
reaction, the stress resistance reaction and exhaustion (Selye, 1950; Tortola & Grabowski, 2000, 
p 599).  Selye described that people experienced or coped with stressors in a complex and 
multifaceted way.  However, biologically there are two pathways in which the body responds 
and deals with stress.  We will discuss this aspect further in chapter 3 of this dissertation.  
According to Selye, when an individual encounter a stressor, the initial response is the Alarm 
Reaction.  This reaction is what we know today as the fight or flight response.  The Alarm 
Reaction is where the body produces energy to deal with the stressor in either a fight or flight 
mode.  Several biological factors are occurring during this phase which we will also discuss 
further in chapter 3 of this dissertation.   
According to Selye, ignoring the stressor allows the response to persist into the second 
stage - the resistance reaction.  The resistance stage fuels the body with more energy to provide 
the body with the ability to continuously fight the stressor or flee (Saladin, 2012, p 601).  This 
phase allows for the body to respond to the irritant over a long period.  The stress resistance 
phase can lead to the tertiary stage - exhaustion.  The exhaustion stage is a depletion of the 
body’s energy resources. This stage may also persist long after the elimination of the stressor.  
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This stage could lead to serious health problems like muscle wasting or a weakened immune 
system.  As we’ve learned what happens when the body deals with stress on a superficial level, 
allow us to dig a bit deeper and understand the biological complexities of what is happening 
within the body in chapter 3.  Moreover, the take-home here is how stress and the body’s natural 
response to it could lead to deficiencies in learning when the stress is adversity in the STEM 
classroom.  
 
Stress, Cortisol and Education 
Stress, as described, is a person's “psychological response to a situation in which there is 
something at stake for the individual (for example, final grade in a course) and where the 
situation (coursework) exceeds the individual’s capacity or resource” (LePine, 2004).  The 
stressor can potentially be challenging - good stress, or threatening - negative stress (LePine, 
2004).  Cortisol is a hormone produced by the adrenal cortex stimulated by the hypothalamus 
during events of stress and can be used as a biomarker for psychological stress (Kalman & Grahn 
2004; Hellhammer et al., 2008). Usually, cortisol rises during the morning hours until it peaks 
then steadily declines during the day.  It reaches its peak levels around 8 am and reaches its 
lowest levels at around 4 am (Chan & Debano, 2010).   
The release of cortisol is most favorable as a temporary response to stress, not long-term.  
A prolonged release of cortisol may have adverse effects on the body overall and can lead to a 
compromised immune system, development of fats cells (weight-gain) and bone deterioration to 
name a few (Maglione-Graves, Kravitz & Schneider, 2005 & Bell-Taylor & Taylor, 2012).  How 
a person responds to stress in education can either hinder the individuals’ capacity to learn or 
challenge it (LePine, 2004).  Examples of hindrance or negative stress factors include the amount 
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of time spent on work for STEM courses; the level in which favoritism rather than performance 
affect final grades; the lack of clearly defined course expectations and the degree of hassle 
undertaken to complete projects/assignments (LePine, 2004).  A study conducted by Malarkey, 
Pearl, Demers, Kiecolt-Glaser, & Glaser in 1995, revealed that students who perceived test 
taking as a stressful event exhibited increased levels of daytime cortisol from baseline to exam 
week.  Therefore, we can conclude that perception of a stressful event plays a significant role in 
the production of cortisol as seen in Malarkey et al. (1995) and Campisi et al. (2012) studies.    
Uncontrollable negative stressors have been argued as a cause of depression and could lead to 
learned helplessness behaviors (Maier & Seligman, 1976; Maier & Walkins, 2005).   
 
Pedagogical Preparation and Classroom climate for STEM Faculty 
 There has been a long-standing call for faculty preparation and the request for policy 
change to engage newly-hired faculty in professional development workshops in improving 
classroom instruction (Boice, 1991; Braskamp & Ory, 1994; Fink, 1984; Wanat, Fleming, 
Fernandez & Garey, 2014; Emiliani, 2014; Banks, 2017).  To appropriately educate students, 
faculty in academia should demonstrate not only practical knowledge but pedagogical and 
theoretical knowledge as well (Banks, 2017).  It may be in the best interest for institutions to 
implement a policy which includes on-the-job training for newly hired faculty educated outside 
of teacher preparation programs.  Training should encompass, but not limited to, pedagogy and 
classroom management skills.  “The vast majority of new faculty are overwhelmed and 
bombarded with content knowledge and without proper training subsequently have difficulty 
translating that content in a way that engages student learning and understanding” (P. Banks, 
2017, chapter 7, page 84).  This study is seeking to add additional solutions or conceptualize 
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existing ones that will contribute to helping struggling students gain academic success before 
they surrender their major to a non-STEM field by answering this question, what are the 
implications for higher education institutional structures and practices for training newly hired 
STEM faculty to teach freshman level STEM courses? And what impact does it have on learned 
helplessness?   
 The emotional climate of the classroom established by faculty, the institution, and the 
students are essential components to not only understanding the problem but creating workable 
solutions for reducing the attrition rates due to learned helplessness.  According to Turner 
(2002), the concept of Sociocultural Embeddedness suggested that emotions were embedded 
through social interactions and reproduced through passivity.  Maier and Seligman identified 
emotions as an uncontrollability deficit learned through cognitive experiences as study 
participants engaged with the research (Maier & Seligman, 1976).   A student, for example, who 
fails to succeed in their STEM course may measure and judge themselves by the abilities of their 
peers or societal norms.  In Hiroto’s research (1974) students measured their abilities based on 
being told whether the task outcome was by chance or by skill.  Those told that talent played a 
factor in achieving success experienced less repulsive noise by skillfully completing anagrams 
which turned the sound off.  Those notified that the outcome was not contingent upon their skill, 
but rather, by pure chance was not as successful as the skilled group in answering the required 
anagrams.  Researchers observed that the chance group often tolerated the noxious noise until it 
was randomly turned off (Hiroto, 1974).  As researchers and educators, we must acknowledge 
the pressures established by peer and societal influences which may lead to consistencies in 
attrition rates among STEM majors.  This study will help to understand how STEM faculty who 
teach freshman level STEM majors implement effective instructional strategies and course 
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management skills to help support students who identify with characteristics of learned 
helplessness.  Also, define the mechanisms are in currently in place.   
 
Pull, Push and Fall out 
 
Doll et al., (2013) conducted a study compiling the reasons students dropped out of high 
school.  Testimonial accounts of students who dropped out of school were gathered to reveal a 
phenomenon.  His research team was able to compile data as far back as 1955 to 2006.  They 
categorized student reasoning into three categories, Pull, Push and Fall out.  The pull category, 
defined by the researchers are factors that are happening within the students’ life.  Examples of 
pull testimonies are financial woes, family dynamics, employment, and marriage or childbirth for 
instance. Pull factors are more valuable to the student, and hence school is radically devalued.  
The push factors are adverse situations within a school environment such as test, attendance or 
poor behavior most associated with the learned helplessness theory mentioned later in this 
chapter.  Fall out is defined as the lack of academic progress in schoolwork.  Students are noted 
to feel apathetic or disillusioned with the task of completing school.  As a result of insufficient 
personal and educational support students tend to fall out of school.  For the scope of this paper, I 
will focus on push and Fall out rates to support the central theme of learned helplessness.  
Moreover, a valid argument can ensue adding Pull as a factor as well.  However, as pull consists 
of an uncontrollable environment, it also requires an intervention greater than a reflective survey.  
 
Table 1. 8 presents a snapshot of salient data from the Doll et al., (2013) findings.  The 
table should provide clarity and uniformity toward the data this study will present.  The total % 
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column deemed factors of learned helplessness, resulted in more than 50% of the reasons why 
students stated they dropped out of school except for the 1955 and 1966 study where learned 
helplessness was less than 50%.     
  
Table 1. 8 
Compilation of data for push and fall out causes of high school dropouts 1955-1992 
Year Push % 
(repeated failures) 
(A) 
Fall out % 
(absence of control) 
(B) 
Total % 
(Learned 
helplessness)  
(A+B) 
Sample size 
(N) 
Study 
1955 21.8% 18.2% 40% 220 EEO (1) 
1966 6.3% 18.2% 24.5% 4,347 NLS of YW(2) 
1972 30.9% 48.8% 79.7% 134 NLS of HSC(3) 
1979 18.3% 35.4% 53.7% 1,567 NLS YLME(4) 
1980 34.6% 22.7% 57.3% 2,289 HS&B (5) 
1988 42.2% 25.6% 67.8% 1,088 NELS (6) 
1990 27.4% 35.5 62.9% 10,354 NELS (6) 
1992 26.3 40.9% 67.2% 10,656 NELS (6) 
(1) Explorations in equality of opportunity (EEO) 
(2) National longitudinal study of young women and young men (NLS of YW) 
(3) National longitudinal Study of the High School class of 1972 (NLS of HSC) 
(4) National Longitudinal Survey of Youth Labor Market Experience (NLS YLME) 
(5) High School and Beyond Study (HS&B) 
(6) National Education Longitudinal Study (NELS) 
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Based on Doll’s (2013) findings, the reasons students dropped out as indicated by the 
students themselves, were a compilation of pushed out or fall out circumstances.  Which 
includes: "was not doing well in my studies"; "I failed" or "I was failing in my studies," or lack 
of ability, (Doll et al, 2013) to name a few.  This research has indicated that students feeling 
inadequate about their learning capabilities resulted in a lack of motivation towards education 
and the belief that failure was inevitable.  This is quite similar to Seligman and Maier (1976) 
learned helplessness theory and Hiroto's (1974) locus of control theory. 
The National Center for Education Statistics (NCES) conducted a study to determine the 
rates of attrition from STEM majors.  The researchers identified the characteristics of those who 
left STEM and compared them to those who stayed, including those who switched their major 
after the first year (Chen, 2013).  The study noted STEM attrition was multifaceted, including 
whether or not a student took calculus in high school, having a high school GPA of 3.5 or 
greater, and achieving a college GPA of 3.0 or better.  The study found that students who did not 
take calculus in high school (47.1%) or had a high school or college GPA of 2.9 or lower had a 
higher risk for attrition (37.5% and 25% respectively).  Although the study determined what an 
attrition student looked like statistically, it is important to point out that the primary goal of the 
study was to explore how course taking and performance in the first year attributed to attrition 
rates.   
Comparably speaking, the authors cite poor performance and low grades in STEM 
courses that lead to the current attrition rates.  According to the NCES, 24% of STEM majors 
who either dropped out of school or switched majors in associate degree programs withdrew or 
failed to complete at least one STEM course during their first year of college. (p.25).  Further, 
those students withdrew or failed at least 10-16% of their STEM courses during their first year in 
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college when compared to the STEM students who persisted until graduation having a 
withdrawal/failure rate of 3% during their first year in college.  Several previous studies have 
identified that student progression through STEM courses are contingent upon grades received.  
The higher the course grade earned revealed an increased likelihood for success and vice versa.  
As stated previously, Rask (2010) discovered that STEM courses overall apportioned lower 
course grades to their students than non-STEM degree programs (Rask, 2010).  These factors 
may increase stress levels, evoke feelings of inadequacy, lack of motivation, a sense of not 
passing the course or a test being out of their control, and even depression which may present 
itself as learned helplessness.  
 
Trifold Intervention: The Student, They Faculty, Classroom Interaction and The Institution 
 
 Turner (2012) argued that the social universe occurs within three levels of reality, 
microlevel, mesolevel, and macro level.  The microlevel of reality consists of individual face-to-
face interactions with society.  The microlevel of reality is how students and faculty, for 
example, interact with the structure and culture of the world around them.  It is at the micro level 
where students may express negative feelings such as learned helplessness when they repeatedly 
fail course assessments.  Adopting learned optimism skills such as growth mindset would be 
beneficial for students as it may help them overcome moments of adversity. (Dweck, 2006).  The 
micro level of reality is also the faculty perspective and how they perceive their students in the 
STEM classroom.  Educators who recognize their own feelings and biases in the classroom may 
be useful in preventing students from feeling inadequate.  As educators, we must acknowledge 
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our preferences and perceptions in the class and how these entities could influence or hinder 
student learning outcomes.   
 It is critical to understand at the mesolevel (STEM classroom interactions) and macro 
level (academic institution) whether educators recognize the signs and symptoms of learned 
helplessness in the STEM classroom.   Educators who are mindful of students who repeatedly 
fail assessment markers in class may be more effective with helping students overcome adversity 
in the course by implementing various effective teaching practices.   
 
Photo from: Mindset Works. (2017). Decades of Scientific Research that Started a Growth Mindset Revolution. 
Retrieved from the World Wide Web https://www.mindsetworks.com/science/ on October 7, 2018. 
 
 STEM course instructors who have a fixed mindset towards their student population may 
demoralize students’ success and deter them from pursuing careers in Science, Technology, 
Engineering, and Mathematics.  According to Rattan, Good and Dweck (2012) instructors with a 
fixed mindset or those holding an entity theory are those who believe student success is tied 
directly toward genetic predisposition and perceived low ability.  
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 Eagan et al. (2011) proclaimed that at various institutions some freshmen courses were 
purposely designed to be challenging and unsupportive to sift out weaker students.  The 
institution's establishment of guidelines and parameters to identify learned helplessness is 
beneficial.  The institution can also provide resources to assist students with overcoming this 
phenomenon.  At all levels of social interactions, it is the responsibility of the individual, the 
faculty and the institution to identify characteristics of learned helplessness and put in place 
mechanisms for learned optimism and faculty preparation.  Using the hermeneutic and coping 
surveys coupled with the phenomenology and naturalistic inquiry frameworks as well as salivary 
cortisol testing to measure stress, this study will attempt to determine if first-year STEM majors 
in community colleges exhibit characteristics of learned helplessness; and determine if there is a 
correlation between learned helplessness and attrition rates among these students. 
 
Research Questions 
 
1. Is there evidence pointing towards a relationship between learned helplessness and 
attrition in STEM freshman level courses amongst study participants using culled 
questions from Carver et. al (1989) COPE inventory?   
2. Will study participants who identify with more characteristics of learned helplessness via 
the pre-test survey drop out or switch majors more often than those who identify with 
fewer characteristics of learned helplessness? 
3. Does cortisol serve as a potential biomarker for learned helplessness among study 
participants? 
4. How is the phenomenon of learned helplessness experienced by students and by faculty 
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study participants in the STEM classroom of participation at the community college 
level?   
 
Dissertation Overview 
 
This study seeks to determine whether a relationship between STEM attrition and 
Learned Helplessness exist in the population of first-year STEM majors studied at an Urban 
Community College.  The purpose of the study is to understand the phenomena that occurs 
within and around the STEM classroom as experienced from the perspective of the students and 
faculty in the study.  This dissertation is structured in a three-tiered study approach, an 
adaptation of Carver et al., (1989) coping Survey (chapter 2), cortisol analysis (Chapter 3) and 
the interviews with study participants (Chapter 4).  This three-tiered study coupled with the mix-
method approach will help triangulate data between the tiered components.  This study will also 
measure the stress hormone cortisol with the collection of saliva at the normal diurnal cycle and 
during STEM instruction.  Measuring cortisol will help understand the physical manifestations of 
stress on student success and progression in the STEM field.  Study participants will collect 
journals indicating how they felt and what was happening at the time of collection.  Student and 
faculty participants will also participate in an individual or group interview to help understand 
the classroom dynamics and the students' response to the pre and post-test survey questions.   
 
 
Participants 
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Participants who completed the eligibility screening form were undergraduate students at 
an Urban Community College (n=57).  Of these students, 27 were female, and 30 were males, 
aged 17-56.  Of those who completed the screening form, 46% (n=29) were deemed eligible to 
participate in the study.  Of the eligible participants, 55% (n=16) completed the pre-test survey, 
of those 31% (n=9) completed the saliva collection and 17% (n=5) completed the posttest and 
interview.   57% (n=36) respondents were deemed ineligible due to not being a declared 
freshman at the time the study commenced (n=18), not taking a STEM course during the 
semester of participation (n=5), nonresponsive to researcher correspondence (n=12) and not 
meeting the age requirement (n=1).  Six students completed the post-test survey.  The study had 
a 20% retention rate in the number of pre and post-test participants who completed both surveys.  
Of those deemed eligible for the study, 66% (n=19) participants were STEM and 38% (n=11) 
were Non-STEM majors.  The 80% attrition rate was due to a series of factors which included 
dropout rates (23%); medical leaves (3.3 %); participant withdrawal (10%) and the participant’s 
inability to find time to complete the surveys or drop off samples (30%).  All procedures 
followed the approval from the University’s’ Institutional Review Board (IRB).  All interviews 
were recorded using a digital camera with audio to afford the transcription of the interviews.  All 
participant interviews were stored on a secured Google Drive account with access limited to only 
the researchers.  
 
Significance of the Study 
 
This study is crucial as it may determine the correlation between attrition and learned 
helplessness at the community college level as well as identify best practices for overcoming 
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STEM attrition as it relates to the student, the faculty and the institution overall.  This study is 
seeking to improve STEM retention outcomes.  To effectively accomplish this goal, we must 
first understand the phenomenon happening within the students' conceptual frame of mind, the 
faculty’s contribution to that mindset and ways the institution can circumvent attrition and 
increase their overall graduation rates. The use of cortisol as a biomarker for stress and learned 
helplessness is a first-time experiment and may demonstrate the impact of learned helplessness 
has on the body, similarly as negative stress affects the human body.  Determining the physical 
manifestations of learned helplessness may have the power to shift the paradigm from a 
behavioral phenomenon to a disorder treated with awareness, personal counseling, etc.   
The implementation of learned optimism workshops coupled with STEM faculty 
preparation will, in fact, yield higher retention rates. We require a training policy that will better 
prepare faculty to identify students experiencing learned helplessness in the classroom and offer 
interventions to help them overcome adversity.  
 
Limitations of the Study 
 
The study limitations include retaining students within the research study, not having 
enough or highly desired incentives that would encourage participation, sample size, as well as 
obtaining funding for the collection and testing of salivary cortisol.  Further, the limitations are 
documented in each chapter then summarized overall in Chapter 5.  
 
 
Contextual information about the Urban Community College 
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              As stated previously, the Community College in which data is being drawn is a 
minority-serving institution with a population comprised mainly of Hispanics, Women and NYC 
residents.  The institution is 100% commuter college with no options for residential living 
arrangements. The location of the campus is in a densely populated urban area of the City of 
New York.  This institution was chosen as the study site as the researcher had access to the 
student population as a faculty member.  The institutions Internal Review Board (IRB) approved 
the study on an initial three-year basis with the option to renew.  All data collected were done 
within the first three years of the IRB approved the study.    
 
Structure of the Dissertation 
 
The first chapter of this dissertation titled, “A Dissertation: Introduction to Learned 
Helplessness at an Urban Community College” was an introduction of the concepts of learned 
helplessness and how it relates to and measured by salivary cortisol.  It also discusses the 
background data on the national STEM rates as well as the data from an Urban Community 
college in NYC.   Chapters two through four follow the scientific methods form of writing.  
Also, there will not be a standalone literature review but rather literature embedded in all 
chapters.  
Chapter 2 titled, “ Measuring Attributes of Learned Helplessness using the coping survey 
to predict STEM attrition and retention rates at an Urban Community College” will analyze the 
pre and post-test surveys used to identify attributes for learned helplessness as self-reported by 
the participates.  This chapter will analyze survey data as it relates to answering the research 
  36 
questions: Is there evidence pointing towards a relationship between learned helplessness and 
attrition in STEM freshman level courses amongst study participants using culled questions from 
Carver et. al (1989) coping survey?  2.) Will study participants who identify with more 
characteristics of learned helplessness via the coping survey drop out or switch majors more 
often than those who identify with fewer characteristics of learned helplessness?  The method for 
analysis includes the use of IBM’s SPSS statistical package to generate T-Test and ANOVA 
calculations.   
Chapter 3 titled, “Can Attributes of Learned Helplessness and Salivary Cortisol levels 
predict STEM attrition and retention rates at the Urban Community College” explore the use of 
salivary cortisol in relationship to learned helplessness and STEM attrition rates.  This chapter 
will seek to answer the research question: Does cortisol serve as a potential biomarker for 
learned helplessness among study participants?  The method of analysis includes the collection 
of salivary cortisol at specified times, student journal entries at the time of saliva collection, 
enzyme-linked immunoassay test performed by Salimetrics Inc., and the use of Excel to analyze 
and correlate the data.  
Chapter 4, titled, “Determining Attributes of Learned Helplessness using Interviews 
among students and faculty to predict STEM attrition and retention rates at the Urban 
Community College.” will discuss the interviews conducted with Students and Faculty regarding 
their experience with teaching and learning in introductory STEM courses.  This chapter will 
seek to answer the research question,  how is the phenomenon of learned helplessness 
experienced by students and by faculty study participants in the STEM classroom at the Urban 
Community College of study?  The method of analysis and data collection will include 
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interviews with students and faculty, using Atlas.ti 8 to analyze and identify verbal patterns that 
are prominent during the interaction. 
Chapter 5, titled, "Overcoming adversity in the STEM classroom using salivary cortisol 
as a biomarker for learned helplessness” will be the conclusion and summary of this study’s 
findings.  It will summarize all data findings but mainly address the research question, what are 
the implications for higher education institutional structures and practices for training newly 
hired STEM faculty to teach freshman level STEM courses? And what impact does it have on 
learned helplessness? It will reveal whether the null hypothesis was proven or not. It will also 
discuss best practices and interventions that may help students succeed in the STEM field.  
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CHAPTER TWO 
 
Introduction 
 
The National Center for Education Statistics (NCES, 2013) reported that of the students 
who left the Science, Technology, Engineering and Mathematics (STEM) fields after their first 
year of college, 69% faced attrition for various reasons.  The NCES also found that the top 
factors for attrition were STEM majors taking lighter credit loads in STEM-related courses 
during their first year, low performance in STEM-related courses when compared to non-STEM-
related courses and taking challenging math courses during their first year.  Math courses are 
commonly reported to be stressful experiences in the pursuit of STEM-related fields.  Eagan et 
al. (2011) indicated that at various institutions some freshmen courses were purposely designed 
to be challenging and unsupportive to sift out weaker students.  Students’ perceptions of how 
well they are doing in math courses and the institutions methods of weeding weak students out of 
STEM may contribute to the attrition rates that currently exist.  
This chapter examines whether there exists a correlation between learned helplessness 
and attrition in STEM freshman-level courses.  In particular, to determine the effects student 
perceptions have on their success in STEM-related courses.  The use of the Carver (1989) COPE 
survey and participant transcripts will examine whether there exists a correlation between 
learned helplessness and attrition in STEM freshman-level courses.  Will students who identify 
with more characteristics of learned helplessness drop out or switch majors more often than those 
who identify with fewer characteristics of learned helplessness?  This study will employ the use 
of survey data using the assessing coping strategies survey developed by Carver et al., (1989). 
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Learned helplessness is a severe problem students' may unknowingly face as they embark 
on their STEM education.  NCES (2013) reported that of the 69% of first-year students who 
leave STEM within the first-year, 33% switch their degree programs to a non-STEM field. We 
hypothesize that a fraction of those who switch are doing so after experiencing attributes of 
learned helplessness in the STEM classroom.  It may be advantageous to address the learned 
helplessness phenomenon which may hinder student success as a means of reducing the STEM 
attrition rates. Using a survey heuristic approach that can provide reflective prompts in hopes 
that the student would recognize they need help.  The ultimate goal with the implementation of 
this study is to provide a platform of awareness and possible interventions for student success. 
 
Chapter Overview 
A brief review of Davidson’s (2012) emotional styles will be discussed followed by an 
introduction to Carver’s (1989) coping scales.  Connections between Davidson’s scale, the 
learned helplessness paradigm, and Carver’s coping scale are used to explore the potential 
relationship between students’ perception of their coping behaviors when dealing with stressful 
events compared with the attrition and persistence rates amongst the group.  Further, Carver’s 
(1989) coping survey questions were culled using principles from the theory of learned 
helplessness and Davidson’s (2012) emotional style to aide in identifying characteristics of those 
who leave STEM versus those that do not.  
 
Davidson Emotional Styles 
 
The selection of the survey questions from Carver’s (1989) coping scale followed the 
principles of Davidson’s (2012) emotional styles coupled with the characteristics of learned 
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helplessness (Abraham, Seligman, & Teasdale, 1978).  Davidson’s emotional styles consist of 
resilience, outlook, self-awareness, sensitivity to context, attention, and social intuition 
(Davidson, 2012) (Figure 1).  These emotional styles aligned with Carver’s associated active 
coping characteristics from the COPE survey are in Table 2. 4.  As described in Table 2.4, 
Davidson's Resilience style aligned closely with Carver's (1989) Active coping and planning 
scales as well as mental disengagement scale. The Outlook style seemed to align naturally with 
Carver's (1989) positive reinterpretation and growth, religion and the humor scales. Carver's 
(1989) instrumental support and competing activities coping scales were assigned with 
Davidson's Self Awareness style.  The Sensitivity to Context style was aligned with the behavior 
disengagement scale.  Finally, the Attention style was paired with the instrumental support scale.  
Davidson's Social Intuition style which reflects how good one is at reading non-verbal emotional 
signals from others was not used in this study as it's difficult to capture nonverbal signals using 
the pre and post-test survey method.  
 
Resilience  
Davidson’s resilience scale (see Figure 2. 1) paired with the learned helplessness attribute 
like “failure in the sight of adversity” (see Table 2. 1) indicate how fast, or slow one recovers 
from a situation is equivalent with participant overcoming adversity.  The Carver’s scale items 
associated with resilience are active coping, and planning on the high end with mental 
disengagement on the low end (see Table 2. 3). 
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Outlook 
Davidson’s Outlook scale (see Figure 2. 1) defined as the way a person views a particular 
situation either positive, negative or somewhere in between.  The outlook scale appears to be 
closely related to feeling depressed as a characteristic for learned helplessness (see Table 2. 1).  
A person with a negative outlook may experience depression more often than someone who sees 
the situation in a positive light.  The Carver scales most closely associated with outlook is 
positive reinterpretation and growth, religious coping and humor (see Table 2. 3). 
 
Self-awareness 
Davidson’ self-awareness scale (see Figure 2. 1) was paired with learned helplessness’ 
absence of control (see Table 2. 4) since people on the negative end would be unaware their own 
emotions, thus losing control of things happening within and around them. Self-awareness is 
closely associated with Carver’s use of instrumental support and suppression of competing 
activities. 
 
Sensitivity  
Sensitivity to context (see Figure 2. 1) reflects how adaptive a person is to their social 
environment; thus, it is paired with the poor social skills experienced with learned helplessness 
(see Table 2. 4).  Sensitivity to context paired well with Carver’s behavioral disengagement scale 
(see Table 2. 4). 
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Attention  
Attention (see Figure 2. 1) reflects how well a person could stay focused and avoid 
distractions when completing a task.  Attention paired well with a lack of motivation (see Table 
2. 4) as those suffering from learned helplessness tend to lose attention and lack the motivation 
to complete a task.  This lack of motivation can result from their emotional state.  Those that can 
focus on a task may have the motivation to complete it, and thus their risk of learned 
helplessness is low.  Attention is most associated with Carver’s use of instrumental support scale 
(see Table 2. 4).  
 
Figure 2. 1 
Davidson’s emotional style scale 
 
 
 
 
 
(Davidson, 2012) 
 
Note:  The scoring scale for resilience was flipped to align successfully with the combined 
alignment in Table 2. 4.  
 
Table 2. 1 
 
Characteristics of coping, Learned Helplessness to optimism scale. 
Learned Helplessness spectrum* Scale Coping/Optimistic 
Failure in sight of adversity 0---------------------7 Overcoming in spite of adversity 
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Depression 0---------------------7 Happiness 
Absence of control 0---------------------7 Maintenance of control 
Poor social skills  0---------------------7 Good social skills 
Lack of motivation 0---------------------7 Motivated 
*Abraham, Seligman & Teasdale, 1978” 
 
Table 2. 1 displays the coping scale used to determine if study participants identified 
more closely with the characteristics of learned helplessness or were more optimistic.   The pre- 
and post-test survey used a seven-point Likert scale; thus Table 2 reflected the survey responses 
as they related to the learned helplessness and optimistic spectrum.  This scale was used to 
compare characteristics of learned helplessness with that of Davidson’s emotional style and 
Carver’s characteristics associated with coping strategies.  
 
Carver’s Multidimensional Coping Inventory 
 
Carver’s (1989) multidimensional coping inventory of survey questions, coined COPE, was 
used to develop a survey to assess various ways study participants respond to stressful events in 
the classroom that may lead to behaviors of learned helplessness.  Survey responses used a 
seven-point Likert scale as an approach to measuring coping.  The eleven scales are: 
1. Active coping,  
2. Planning,  
3. Suppression of competing activities,  
4. Positive interpretation and growth 
5. Seeking of instrumental social support.  
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6. Turning to religion 
7. Denial 
8. Mental disengagement 
9. Behavioral disengagement 
10. Alcohol – drug disengagement 
11. Humor 
 
Active Coping 
According to Carver et al., (1989) active coping is signified by the individual taking 
active steps toward overcoming or removing the stressor.  Active coping is marked by the 
individual engaging in activities that include but are not limited to working harder in some 
capacity by increasing effort and engagement.  Over the years, active coping has taken on 
various terminologies yet each definition comprises the basic principles of how one engages and 
overcomes a stressful event.  For example, Lazarus and Folkman (1984) use the term problem-
focused coping and similarly, Dweck (2008) uses the term growth mindset. Both are indicative 
of active coping principles. 
 
Planning 
          Planning is very similar to active coping in terms of ways to deal with and overcome a 
stressful event.  However, planning is slightly different as it begins after active coping has 
occurred.  It is the steps devised to overcome the stressor. 
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Suppression of competing activities  
The suppression of competing activities scale signified by the individual’s ability to 
ignore external factors which may distract them from focusing on the project at hand.  
Individuals who could detach themselves from distracting factors may be able to overcome 
stressful events at a pace much faster than those who cannot suppress competing activities.  
Recognizing that some competing factors cannot be removed such as a learning or behavioral 
disability like Attention Deficit Disorder (ADD) and thus how the individual finds the ability to 
focus is significant (Hannaford, 1995; Lazarus & Folkman, 1984). This form of focused-based 
coping has been referred to by various terms before. Duckworth (2016) used the term Grit, 
Dweck (2008) as previously mentioned, used the term growth mindset, Lazarus and Folkman 
(1984) as mentioned earlier used the term problem-focused coping and Carver et al... (1989) 
used the term COPE or active coping with determining and measuring how people deal with and 
overcome stressful events. 
 
Positive reinterpretation and growth 
Some stressors or stressful events involve the management rather than the reduction of 
stress.  The term positive reinterpretation and growth (Carver et al., 1989) or positive reappraisal 
(Lazarus & Folkman, 1984) is the ability of one who manages stress. Participants who can 
manage stress are not necessarily overcoming the stress but creating an environment which 
affords them to be successful despite the stress.  An example of this would include parents 
raising children while attending college or students with ADD. 
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Instrumental social support  
There are instances where dealing with a stressor cannot be done alone, and one must 
seek instrumental social support.  This scale determines whether or not participants will actively 
seek help or assistance when needed.  This support may come in the form of tutoring, peer 
mentoring, reaching out to a professor for advice during office hours and seeking help from a 
family or friend.  Individuals who find themselves at a crossroad and seek out help may be more 
successful at overcoming the stressful event.  Those of whom do not seek out instrumental social 
support may take a longer time to overcome the stressor if at all.  Individuals who may 
experience learned helplessness may have internalized their problems and did not seek out help.  
Failure to reach out for help could harm their overall growth, development, and resilience. 
 
Turning to Religion  
The belief in a higher power may have a significant impact on how individuals cope and 
overcome stress (McCrae & Costa, 1986).  Turning to GOD or other religious beliefs may be an 
essential factor in how individuals deal with or overcome stress 
 
Denial 
Denial is a coping tactic whereby the individual ignores the stressor.  Denial could have 
both positive (Cohen & Lazarus, 1973; Wilson, 1981; Carver et al., 1989) and negative 
(Matthews, Siegel, Kuller, Thompson & Varat, 1983) effects.  The effects are on a case by case 
basis.  Some situations may benefit from denying the reality of the stressor, while others may 
make coping more difficult as time passes.  Carver et al., (1989) COPE survey will be used to 
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determine whether participants who are at-risk of failing are in denial of their progress through 
their STEM course and what impact that had on their success. 
 
Behavioral disengagement 
Behavioral disengagement is directly linked to the learned helplessness theory because as 
defined it is an individual giving up any behavioral effort to achieve desired goals once faced 
with adversity.  Verbal cues that a participant has undergone behavioral disengagement is 
evident in responses like, “I reduce the amount of effort I am putting into solving the problem” 
(Carver et al, 1989).  The disengagement of activities includes not studying, not reading course 
materials, and so forth. 
 
Mental disengagement 
 Mental disengagement can manifest in a variety of ways, but ultimately it is a negative 
coping mechanism that will distract the individual from thinking about the task that involves the 
stressor (Carver et al., 1989; Seltzer, Greenberg & Krauss, 1995).  Examples of mental 
disengagement include watching television to distract from doing work for a class, daydreaming 
during course instruction or sleeping to escape thoughts that are stressing.   Mental and 
behavioral disengagement are coupled together to explain a coping response.  
 
Alcohol and drug disengagement  
Several studies have documented that high levels of stress can result in behaviors that 
increase the risk of substance abuse (Hassasbeigi, Askari, Hassanbeigi & Pourmovahed, 2012).   
Stress in the STEM classroom may drive a student towards substance abuse as a coping measure 
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to deal with the high amounts of stress.  The most common illicit drug used in the NYC urban 
area is predominantly marijuana (Paone, D., Heller, D., Olson, C., & Kerker, B. (2010).  
Marijuana is a mood-altering substance that is generally affordable to Community College 
students.  We suspect that if students engage in substance abuse practices, then the likely 
substance would be marijuana or alcohol.  According to the Substance Abuse and Mental Health 
Services Administration (SAMHSA), national surveys on drug use and health report for 2013-
2014, alcohol (47%) and marijuana (25%) use was the highest used drug in the last month for 
adults aged 18-25 (SAMSHA, 2017).      
 
Humor  
Humor is a positive mechanism for coping.  Several studies have declared that humor in 
the classroom may pose as a positive aspect of learning (Moran, 2006; Kaye & Fortune, 2002 
and Nezlek & Derks, 2001). 
 
The COPE survey instrument 
Forty-one survey questions were compiled from the COPE inventory scale (Carver et al., 
1989) using the hermeneutics framework to evoke reflective inquiry (Powietryzska, 2013), 
Davidson’s six emotional styles to help identify participants emotion scale (Davidson, 2012), and 
the characteristics of learned helplessness to help identify poor coping skills that may lead to 
helplessness (Seligman, 1978).   The questions are reflective and thus should reveal an authentic 
hermeneutic outcome that is warranted by the research.   Using the reflective inquiry framework 
from hermeneutics phenomenology questions like, “If I am not doing well in my STEM course I 
will talk to a tutor who could do something concrete about my learning difficulties.”  Questions 
like this encourage the participant to reflect on ways they could improve their outcome while 
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also measuring the participants practical use of the coping mechanism.  The list of COPE 
inventory questions used in this study are in Table 2. 5.  Pre-test survey questions used the 
presence or future tense to describe what the participant would do given the circumstances.  The 
post-test survey used the past tense to describe what the participant did during the semester. 
The responses to each question was based on a seven-point Likert scale that consisted of 
the following choices 1= very untrue of me; 2 = untrue of me; 3 = somewhat untrue of me; 4 = 
neutral; 5 = somewhat true of me; 6 = true of me and 7 = very true of me (Table 2. 2).  An 
internal scoring system was devised to assist the researchers in highlighting participants that are 
at risk for learned helplessness.  Ideally, the higher the total score, the less likely the person 
experienced learned helplessness.  The lower the total score, the more likely the participant 
experienced attributes of learned helplessness.  
 
Table 2. 2 
Responses to survey questions and scoring scale 
Response choice Scoring 
Very untrue of me 1 
Untrue of me 2 
Somewhat untrue of me 3 
Neutral  4 
Somewhat true of me 5 
True of me 6 
Very true of me 7 
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Table 2. 3 
Carver’s Coping Scale 
Low scoring attribute Rubric High Scoring attribute 
Does not practice Active Coping skills 1------------4 Practices Active Coping skills 
Fails to plan to overcome adversity 1------------4 Plans to deal with or overcome adversity 
Fails to suppress competing activities 1------------4 Suppressing competing activities in an 
effort to succeed 
Does not practice positive 
reinterpretation and growth 
1------------4 Positive reinterpretation and growth 
Does not use instrumental support 1------------4 Uses instrumental support when faced 
with adversity  
Does not turn to religion when faced 
with adversity 
1------------4 Turns to religion in the face of adversity 
Does not deny the existence of a 
stressful situation 
1------------4 Uses denial to cope with a stressful 
situation* 
Does not mentally disengage in the 
presence of adversity.  
1------------4 Mentally disengagement in the presence 
of adversity* 
Behavioral disengagement 1------------4 Does not disengagement from work* 
Does not use alcohol and drug 
disengagement  
1------------4 Uses alcohol or drugs to cope with 
adversity. * 
Does not use humor to overcome 
adversity 
1------------4 Uses humor to deal with adversity 
Note: As per Carver (1985) 1 = “I usually don’t do this at all;” 2 = “I usually do this a little bit;” 
3 = “I usually do this a medium amount:” and 4 = “I usually do this a lot.” The scores were 
flipped for the following scales: Denial, Mental disengagement, Behavioral disengagement and 
Alcohol & drug disengagement.   
 
 
 
 
 
  51 
Table 2. 4 
Alignment of Davidsons’ emotional styles with Carver’s associated characteristics and attributes 
of learned helplessness. 
Carver’s Associated 
characteristic (Social 
Psychology) 
Davidson’s emotional style 
(Personality trait) 
Characteristics of Learned 
Helplessness/coping 
(Attributional 
Internal/External) 
Active coping, mental 
disengagement, and planning   
Resilience Failing in the sight of 
adversity/Overcoming in spite 
of adversity. 
Positive reinterpretation and 
growth, religious coping and 
humor 
Outlook Depression/Happiness 
Use of emotional social 
support and suppression of 
competing activities  
Self-awareness Absence of 
control/Maintenance of 
control 
Behavioral disengagement 
and Alcohol and drug 
disengagement  
Sensitivity to context Poor social skills/good social 
skills 
Use of instrumental social 
support 
Attention Lack of motivation/Motivated 
 
 
Research Questions 
The research questions addressed in this chapter are: 1.) Is there evidence pointing 
towards a relationship between learned helplessness and attrition in STEM freshman level 
courses amongst study participants using culled questions from Carver et. al (1989) COPE 
inventory?  2.) Will study participants who identify with more characteristics of learned 
helplessness via the pre-test survey drop out or switch majors more often than those who identify 
with fewer characteristics of learned helplessness? 
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Materials and Methods 
 
Participants 
There were 16 participants who completed the pre-test survey.  Of the 16 participants 
44% were female (n = 7) and 56% (n = 9) were males.  In terms of race and ethnicity, 44% (n = 
7) were Black, 44% (n = 7) were Hispanic, 6% (n = 1) was white and 6% (n = 1) was unknown.  
There were 63% (n = 10) were STEM and 38% (n=6) were non-STEM majors.  Of those we 
completed high school, 88% (n = 14) graduated and 13% (n = 2) earned a General Equivalency 
Degree (GED).   
 
Procedures 
Pre and post-test Survey 
The survey was composed of 41 meticulously selected questions from the COPE 
inventory (Carver, Scheier & Weintraub, 1989) was uploaded to SurveyMonkey.com and made 
available publicly to the students at the Community College via the World Wide Web.  It was 
also administered in print to students once the online survey reached its end term date and during 
the First-Year Seminar (FYS) course. The post-test survey was administered to compare and 
contrast participants’ perceived responses to hypothetical statements verses what in fact occurred 
during the semester.   
 
 
Collection of Data 
 The pre-test (COPE survey instrument) was administered to the 16 participants via email 
as a link or in print when in person only after the informed consent was completed.  The post-test 
  53 
survey was administered to participants after the student's final exam in their STEM course.  
Students were scheduled to visit the lab and drop off their final cortisol samples.  Of the 16 
students who participated in this portion of the study only six completed the post-test survey.  As 
a result of the poor participation numbers it was decided to exclude the post-test from analysis 
until more data points were collected.   
 
Data Analysis 
Using the Carver (1989) scale, the cope survey questions were classified into 11 
categories (see Table 2. 5).  The categories include active coping, planning, suppression of 
competing activities, use of instrumental social support, positive reinterpretation and growth, 
turning to religion, denial, behavioral disengagement, mental disengagement, alcohol and drug 
disengagement, and finally humor.  Using the Statistical Package for Social Sciences (SPSS) 
(IBM, 2013) a Cronbach’s analysis was run to validate the Carver scales as they related to the 
study population. A paired t-test was performed to compare STEM majors vs. non-STEM majors 
and males versus females.  Finally, a composite column was generated for each participant based 
on the scores on their individual coping scales to achieve a total score which scaled where each 
student fell on the learned helplessness spectrum (see Table 2. 11).   
 
Results  
A Cronbach’s analysis was performed on all categories for the pre and posttest survey to 
determine the reliability analysis (see Table 2. 5).   
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Table 2. 5  
Cronbach’s analysis (pre-test)  
Scale name and items Cronbach’s 
Alpha 
Mean Standard 
deviation 
Active Coping .628 17 3.05 
A. If I am not doing well in my STEM courses I will 
concentrate my efforts on doing something about it.  
 5.75 1.34 
B. If I am not doing well in my STEM courses I will 
take additional action to try and understand course 
material I find difficult to grasp.  
 5.94 .854 
C. If I am failing my STEM course I will take direct 
action like going to tutoring to help resolve my 
problem in the course.  
 5.31 1.7 
Planning  .826 11.75 1.48 
A. If I am not doing as well as anticipated in my STEM 
course I will make a plan of action to succeed.  
 5.81 .91 
B. If I am not doing as well as anticipated in my STEM 
courses I will try to come up with a strategy about 
what to do.  
 5.94 .680 
Suppression of competing activities .597 19.19 4.119 
A. If I am failing in my STEM courses I will keep 
myself from getting distracted by other thoughts or 
activities 
 4.13 1.89 
B. If I am not doing as well as I anticipated in my 
STEM courses I will focus on dealing with this 
problem and if necessary let other things slide a little. 
 4.56 1.365 
C. If I am not doing as well as I anticipate in my STEM 
course I will try hard to prevent other things from 
interfering with my efforts at dealing with this.  
 5.06 1.34 
D. If I am not doing well as anticipated in my STEM 
course I will put aside other activities in order to 
concentrate on this.  
 5.44 1.459 
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Positive Reinterpretation and growth .738 28.1 6.1 
A. If I experienced a stressful situation in my 
introductory STEM level course, I try to grow as a 
person as a result of the experience. 
 5.8 .86 
B. If I am not doing well in my STEM course I will try 
to see it in a different light, to make it seem more 
positive.  
 4.5 2.03 
C. If I am not doing well in my STEM course I will look 
for something good in what is happening 
 4.46 1.76 
D. If I am not doing well in my STEM course I try to 
learn something from the experience. 
 5.4 1.29 
E. If I am not doing well in my STEM course then I 
would say the reason is because the teacher isn’t 
teaching me well.  
 5.3 1.39 
F. If I am not doing well as anticipated in my STEM 
course then I may not be studying well enough. 
 2.6 1.76 
Use of instrumental social support  .821 30.75 7.362 
A. If I am not doing well in my STEM course I will try 
to get advice from someone about what to do. . 
 5.75 1.125 
B. If I am not doing well in my STEM course I will talk 
to someone to find out more about how to do better 
 5.63 1.54 
C. If I am not doing well in my STEM course I will talk 
to a tutor who could do something concrete about my 
learning difficulties.  
 4.88 1.92 
D. If I am finding my STEM course a challenge to 
succeed I will ask people who have had similar 
experience what they did.  
 5.6 1.147 
E. If I am stressing out because I am not doing well in 
my STEM course I will discuss my feelings with 
someone.  
 4.75 1.983 
F. If I am stressing out because I am failing in my 
STEM course I will try to get emotional support from 
family or friends.  
 4.13 2.125 
Turning to religion .956 14.31 8.396 
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A. If I am failing my STEM course I will put my trust in 
GOD.  
 3.69 2.182 
B. If I am not doing well in my STEM courses I will 
seek GOD’s help.  
 3.81 2.31 
C. If I am not doing well in my STEM courses I will try 
to find comfort in my religion. 
 3.38 2.156 
D. If I am not doing well in my STEM courses I will 
pray more than usual. 
 3.44 2.279 
Denial .919 8.13 5.9 
A. If I find myself failing my STEM course I will say to 
myself “this isn’t real.” 
 2.88 2.125 
B. If I find myself failing my STEM course I will refuse 
to believe that it’s happening. 
 2.69 2.330 
C. If I am not doing well in my STEM course I will act 
as though it is not happening. 
 2.56 1.9 
Mental disengagement  .583 17.7 5.38 
A. If I experience a stressful situation in my introductory 
STEM level course, I will turn to work or other 
substitute activities to take my mind off things.  
 4.56 1.7 
B. If I am stressing out in class because I’m having 
difficulty understanding content material in my 
STEM courses I may daydream about things other 
than this.  
 3.06 2.1 
C. If I am stressing out in class because I’m having 
difficulty underwing content material in my STEM 
courses I may sleep more than usual.  
 3.56 2.1 
D. If I am stressing out over my STEM course I will go 
to the movies or watch TV to think about it less. 
 3.19 2.1 
Behavioral disengagement .881 8.94 4.42 
A. If I am not doing well in my STEM courses I will 
admit to myself that I can’t deal with it and quit 
trying.  
 2.19 1.28 
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B. If I find myself failing in my STEM courses I will 
just give up trying to reach my goal.  
 2.06 1.34 
C. If I find myself failing my STEM courses I will give 
up the attempt and switch my major.  
 1.50 .730 
D. If I find myself failing my STEM courses I will give 
up the attempt and drop out of college all together 
 1.31 .704 
E. If I find myself failing my STEM courses I will 
reduce the amount of effort I’m putting into solving 
the problem learning, remembering and recalling 
course content.  
 1.88 1.45 
Alcohol – drug disengagement (substance abuse) .826 2.94 1.569 
A. If I am failing my STEM courses I will use alcohol or 
drugs to make myself feel better.  
 1.56 .814 
B. If I am failing in my STEM courses I will drink or 
take drugs in order to think about it less. 
 1.38 .885 
Humor .947 5.38 3.5 
A. If I am not doing well in my STEM courses I will 
laugh about the situation. 
 2.63 1.7 
B. If I am not doing well in my STEM courses I will 
find ways to make jokes about it.  
 2.75 1.88 
Note: The Cronbach’s analysis for 8 Carver scales used was above .700. The following scales fail below .700, 
Active coping (.628), Suppression of competing activities (.597) and Mental disengagement (.583).   
 
The Cronbach’s analysis indicated that scales for planning (.826), positive 
reinterpretation of growth (.738), use of instrumental social support (.821), turning to religion 
(.956), denial (.919), behavioral disengagement (.881), alcohol-drug disengagement (.826) and 
humor (.947) had high inter-item reliability.  The suppression of competing activities scale had 
better inter-item reliability when the question “if I am not doing as well as I anticipated in my 
STEM courses I will focus on dealing with this problem and if necessary let other things slide a 
little” was eliminated from the scale at .777.   
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The inter-item reliability would increase to .628 for mental disengagement when question 
“If I experience a stressful situation in my introductory STEM level course, I will turn to work or 
other substitute” if eliminated. The inter-item reliability increased for active coping from .628 to 
.765 when the question “If I am failing my STEM course I will take direct action like going to 
tutoring to help resolve my problem in the course” was removed.  
 
 
Table 2. 6  
 
Descriptive Statistics for the Pre-test Survey data.  
Scale Name N Range Mean STD. 
Deviation 
Active Coping 16 3.67 5.66 1.01 
Planning 16 2.0 5.87 .74 
Suppression of competing activities  16 3.0 4.59 .98 
Positive Interpretation and growth 16 3.33 4.74 1.02 
Use of instrumental social support 16 3.00 4.59 .98 
Turning to Religion 16 6.00 3.57 2.09 
Denial 16 5.67 2.7 1.98 
Mental disengagement 16 4.75 3.59 1.34 
Behavioral 16 3.00 1.79 .88 
Alcohol-Drug disengagement 16 2.50 1.46 .78 
Humor 16 4.5 2.68 1.75 
*This table is the descriptive statistics on each coping scale.  
 
Table 2. 7  
Independent T-tests comparing STEM and Non-STEM students, Pre-test survey 
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 Scale STEM 
(n=10) 
Non-STEM 
(n=6)  
T value Sig. 
Active Coping 5.4 6.0 -1.200 .250 
Planning 5.7 6.0 -.863 .403 
Suppression of competing activities 5.0 4.4 1.157 .267 
Positive Interpretation and growth 5.0 4.3 1.374 .191 
Use of instrumental social support 4.4 4.9 -1.015 .327 
Turning to Religion 2.7 5.1 -2.731 .016 
Denial 2.8 2.6 .147 .885 
Mental disengagement 3.6 3.5 .023 .982 
Behavioral disengagement 1.6 2.0 -.733 .475 
Alcohol-Drug disengagement 1.5 2.0 -2.411 .030 
Humor 3.0 2.3 .764 .458 
 
An independent samples t-test was conducted to compare student majors and coping 
strategies (see Table 2. 7). There was a significant difference in the scores for student majors and 
turning to religion (p=.016) and alcohol-drug disengagement (p=0.30) as coping strategies; p < 
0.05. The results suggest that there is strong evidence that regardless of major, alcohol and drug 
use was not a preferred use for coping.  In addition, turning to religion was minimally used 
among Non-STEM (m = 5.1) then STEM (m = 2.7).   The data showed that all others majoring in 
STEM or non-STEM does not affect the type of coping strategy employed; p > 0.05. 
Specifically, the results suggest that students' major does not determine how the student will 
respond to stress outside of turning to religion and alcohol and drug disengagement.  
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Table 2. 8 
Independent T-test comparing Female and Male students 
Gender 
 Scale Female 
(n=8) 
Male 
(n=8)  
T value Sig. 
Active Coping 5.8 5.5 -.642 .531 
Planning 5.8 5.9 .327 .749 
Suppression of competing activities 4.4 5.2 1.593 .133 
Positive Interpretation and growth 4.3 5.1 1.654 .120 
Use of instrumental social support 4.6 4.6 .122 .904 
Turning to Religion 3.8 3.4 -.318 .756 
Denial 2.6 2.8 .163 .873 
Mental disengagement 4.0 3.2 -1.332 .204 
Behavioral disengagement 1.9 1.7 -.385 .706 
Alcohol-Drug disengagement 1.5 1.4 -.154 .880 
Humor 2.3 3.0 .849 .410 
 
An Independent samples t-test was conducted to compare gender and coping strategy (see 
Table 2. 8). There was no significant difference in the scores for gender and coping strategies; p 
> 0.05. These results suggest that gender does not affect the type of coping strategy employed.  
Specifically, the results suggest that students’ gender does not determine how the student will 
respond to stress.    
 
Table 2. 9 
T-tests comparing Black and Hispanic Students 
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 Race    
Scale Black non-
Hispanic (n=6) 
Hispanic 
(n=8) 
T-test Sig. 
Active Coping 5.5  6.1  1.747 .216 
Planning 6.0  6.0  .862 .447 
Suppression of competing activities 4.5 5.2  1.121 .358 
Positive Interpretation and growth 4.8 4.7 .032 .969 
Use of instrumental social support 4.3 5.1 4.053 .045 
Turning to Religion 4.3 3.7 1.177 .341 
Denial 3.5 1.8 2.205 .153 
Mental disengagement 3.8 3.1 .657 .536 
Behavioral disengagement 1.7 1.7 .671 .529 
Alcohol-Drug disengagement 1.6 1.3 .385 .689 
Humor 2.4 2.8 .924 .424 
 
Table 2. 9 compares Black with Hispanic students across the coping strategies.  There 
was a significant difference in the scores on race and use of social support (p=.045) as a coping 
strategy; p < 0.05. The significant findings indicate that Black students took a neutral stance on 
the use of social support like tutoring and faculty office hours (m=4.3) whereas Hispanics were 
more open to using these services (m=5.1).  The data showed that with the remaining scales race 
did not affect the type of coping strategy employed when the student was faced with adversity; p 
> 0.05.  Specifically, the results suggest that students’ race does not determine how the student 
will respond to stress outside of using instrumental social support. 
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Table 2. 10 
Learned helplessness identifying scale (rubric) 
Scale # of 
questions 
Total 
possible 
score 
Positive 
coping skills 
reference 
range 
Negative coping 
skills (Learned 
Helplessness 
identifier) 
reference range 
Active Coping 3 21 15-21 ≤ 14 
Planning 2 14 10-14 ≤ 9 
Suppression of competing activities 4 28 20-28 ≤ 19 
Positive Interpretation and growth 6 42 30-42 ≤ 29 
Use of instrumental social support 6 42 30-42 ≤ 29 
Turning to Religion 4 28 20-28 ≤ 19 
Denial 3 21 1-9 ≥ 10* 
Mental disengagement 4 28 1-12 ≥ 13* 
Behavioral disengagement 5 35 1-15 ≥ 16* 
Alcohol-Drug disengagement 2 14 1-6 ≥7* 
Humor 2 14 10-14 ≤ 9 
*indicates scales that the numeric values were flipped for calculation purposes. 
 
Table 2. 10, created by using table 3 and table 4, identifies the reference range for each 
coping scale.  This rubric was used to help identify the participants who fell below, above, or 
within the negative or low end of the learned helplessness scale in Table 2. 11. 
 
Table 2. 11  
Participant scores on individual coping scales 
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Participants 
Act 
Coping Plan 
Competing 
Activities 
Positive 
Interpretati
on & 
growth 
Social 
Suppor
t 
Turning 
to 
Religion Denial 
Mental 
dis. 
Behavioral  
dis. 
Alcohol/ 
Drug 
dis. Humor Total 
1 16 10 20 24 32 13 5 19 9 2 8 158 
2 20 10 23 23 35 6 3 11 10 2 9 152 
3 19 12 19 32 37 16 7 12 9 2 6 171 
4 18 12 10 16 30 15 12 17 20 7 11 168 
5 21 13 25 33 37 24 3 8 5 4 2 175 
6 15 12 20 34 26 16 9 19 15 6 6 178 
7 18 14 19 32 40 24 10 9 5 3 2 176 
8 21 12 19 21 42 28 3 10 5 2 2 165 
9 18 12 23 31 35 4 3 4 5 2 2 139 
10 13 10 16 27 18 4 4 16 14 4 10 136 
11 19 12 21 36 35 26 16 16 5 2 8 196 
12 16 10 13 19 20 16 10 23 10 2 4 143 
13 10 11 20 35 25 19 19 11 5 2 2 159 
14 15 14 21 25 24 4 3 17 6 2 2 133 
15 19 14 24 29 34 10 3 15 9 2 10 169 
16 14 10 14 30 22 4 20 23 11 3 2 153 
Mean (SD) 
17 
(3.05) 
11.7 
(1.48) 
19.18 
(4.11) 28 (6.18) 
30.75 
(7.36) 
14.31 
(8.39) 8 (5.9) 
14.38 
(5.39) 8.9 (4.4) 
2.9 
(1.56) 
5.38 
(3.5) 160 
% above the 
mean 56% 69% 75% 50% 56% 56% 44% 56% 56% 38% 50% 63% 
% above 
LH 
threshold 75% 100% 56% 50% 63% 25% 63% 44% 94% 94% 19% 6% 
  64 
*Using Table 2 and 9, a reference range for Learned Helplessness was identified as a total score of <139, borderline for learned helplessness as a 
total score between 139-189 and optimism and absent of learned helplessness characteristics is a total score >189.  
 
Table 2. 11 identifies the 16 participants who completed the pre-test survey and their 
scores per Carver’s coping scales.  Of the 16 participants surveyed, 75% (scores >15) identified 
they would utilize active coping measures to deal with a failure in their STEM course.  100% 
(scores > 10) indicated they would use planning strategies to overcome a failure in their STEM 
course.  Only 56% (scores > 20) indicated they would remove competing activities from their 
daily activities in order to pass their STEM course. 50% (scores >30) indicated they would 
reinterpret their failure to make it seem more positive as an example of intellectual growth. Of 
the 16 participants surveyed, 63% (scores > 30) indicated that they would seek social support if 
they were failing their STEM course.  25% (scores > 20) stated they would turn to religion as a 
means to help them overcome failing their STEM course.  19% (scores > 10) of participants 
indicated they would keep positive about failing their STEM course by using humor.   
Of the eleven coping scales, four scales identified those who admitted to having poor 
coping practices.  Students that scored high on the negative coping scales or low on positive 
coping scales were considered to be a higher risk for learned helplessness.  Of the 16 survey 
participants, 37% (scores >10) identified that they would deny the fact that they were failing 
their STEM course. 56% (scores >13) indicated they would mentally disengage from the course 
work and participate in activities that will distract them from failing their STEM course. 6.25% 
(scores >7) scored above the reference range for substance use.  This score may indicate that the 
individual who scored seven may be neutral on the concept of alcohol and drug use as a coping 
mechanism.  
According to study results, 12.5% (n=2) of survey participants were high risk for 
experiencing learned helplessness in the classroom, 81.25% (n=13) were at moderate-risk or 
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borderline for learned helplessness, and 6.25% (n=1) did not exhibit characteristics of learned 
helplessness.  Of the 16 students who completed the pre-test survey, 50% (n=8) persisted in their 
major of entry one year later; 31% (n=5) switched their major, 12.5% (n=2) dropped out of 
college, and 6.25% (n=1) has an unknown status.  Of the students who persisted in their major of 
entry, 88% were STEM, and 12.5% were non-STEM majors.  Of those who switched their major 
within the first year of college, 60% were STEM, and 40% were non-STEM majors.  For the two 
who dropped out of college, one was a STEM major who was on academic suspension, and the 
other was non-STEM.  The STEM majors who scored 133-143 on the coping scale were 100% 
(n=4) more likely to persist in STEM yet exhibited more characteristics of pessimism and 
learned helplessness on the pre-test survey.  STEM majors who scored between 152 and 159 
were more optimistic about their coping ability yet, 50% (n=2) switched their major to a non-
STEM field, 25% (n=1) was forced to leave college on an academic suspension, and 25% (n=1) 
persisted.  Those who scored 165-178 on the coping survey scale were 67% (n=4) more likely to 
switch their major or drop out of college (17%).  33% of this group persisted in their major of 
entry.  It appears the more optimistic one is, the more likely they are to switch their major from 
entry.  
Of the 27 accepted students in the overall study, 54% (n=11) persisted in college in their 
initial major, 23% (n=5) dropped out of college, and 23% (n=5) switched their majors within the 
first year of college. Further, of those who persisted, 63% (n=7) persisted in their original STEM 
major whereas 36% (n=4) persisted in their non-STEM major after the first year of college.  Of 
those who dropped out of college, 60% (n=3) were STEM, and 40% (n=2) were non-STEM 
majors. Of those who switched their major within the first year, 40% (n=2) were STEM, and 
60% (n=3) were non-STEM majors. 
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Of the 57 students who completed the eligibility screening form, a one-year track 
revealed that 19% (n=11) switched their major, 3.5% (n=2) were on academic suspension, 60% 
(n=34) persisted in their original major, and 18% (n=10) dropped out of college. Of those who 
switched their major, 45% (n=5) were STEM, and 54% (n=6) were non-STEM majors.  The 
majors that participants switched to were Liberal Arts-General (n=4), Social Sciences (n=1), 
Business (n=1), Psychology (n=2), Nutrition (n=1), Therapeutic recreation (n=1), and Nuclear 
Medicine (n=1). Of those who persisted in their original major at the start of college, 55% (n=19) 
were STEM, and 44% (n=15) were non-STEM majors.  Of those who dropped out of college, 
50% respectively were STEM (n=5) and non-STEM (n=5) majors. The two participants that 
were found to be on academic suspension were both STEM majors. 
No data points for the post-test survey are available at this time due to low statistical 
outputs.   The data collection for this study will continue to include the post-test analysis as a 
post-dissertation project. 
 
Study Limitations 
The study limitations included the lack of consistently being able to gather data from 
participants as there were many data collection points from the beginning to the end of the study.  
Many students opted to discontinue the study as a result of being overwhelmed by the workload 
in many of their courses.  Many participants failed to communicate with the researcher about 
dropping out of college or discontinuing attendance during the semester.  We recommend that 
future studies are structured to include one day of data collection in which the participant could 
complete all test requirements in a single session.  A one-day study may include manipulating or 
provoking learned helplessness by giving solvable and unsolvable math questions to participants 
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for completion then determining how stressed they are before, during and after the encounter and 
whether that lead to the incidence of learned helplessness.  Having participants visit the lab 
throughout the semester was challenging.  
The small sample size posed a limitation for population generalization.  To improve the 
small sample size, it is recommended that future studies of this magnitude increase the number of 
participants by offering monetary incentives, running the experiment in a closed environment 
and making the data collection into a one-day process.  As with all research, unknown factors 
with the data collection, data analysis and interpretation of the various scales used and created in 
this survey may exist.  A known limitation was found with the scoring mechanism employed to 
measure the respective scales.  The scores that was predicted to equal learned helplessness was 
seen more in those students who persisted in STEM.  This contradiction in expectation could be 
due to improper scoring of the respective scales or using an inadequate formula to calculate the 
predictive values or because an unequal number of questions were arranged in each scale.  More 
research is needed to determine and better understand how more characteristics of learned 
helplessness was found more frequently in participants who persist in STEM.  To improve the 
learned helplessness scale for future studies the researchers must consult with an expert 
statistician who could employ best practices for scaling and analyzing this survey data. In 
addition, the coping survey should be revised to include an equal amount of questions in each 
category to better assess and determine patterns that exist in the data.  
 
Discussion 
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Is there evidence pointing towards a relationship between learned helplessness and 
attrition in STEM freshman level courses amongst study participants using culled 
questions from Carver et. al. (1989) COPE inventory? 
           
  According to Table 2. 11, two students scored within the learned helplessness spectrum, 
while 13 fell within the moderate risk spectrum.  Only one participant scored above the low to no 
risk of experiencing learned helplessness in the STEM classroom.  Thus, of those who 
participated in the study, who were students at the Community College, the perception of learned 
helplessness did exist whether at high-risk or moderate occurrences.  In particular, positive 
coping skills indicated that the participant might have the necessary attributes to overcome 
adversity in their STEM classroom.  Negative coping skills or learned helplessness were 
identified to be scores low on the positive coping scales (for example responses 1- 4) or high on 
the negative coping scales (for example responses 5-7).  As a reminder, characteristics of learned 
helplessness include lack of motivation, the absence of control, depression or deep sadness and 
failing to overcome adversity.  A total score was calculated based on the minimum and 
maximum range of positive coping (139-231).  Participants that fall within the reference range 
were considered to be optimistic about their approach to overcoming learned helplessness and 
have positive coping skills.  Those with scores below 139 were considered to have negative 
coping skills.  Those between 139 and 189 were considered borderline for positive coping skills 
and were at risk of experiencing a low scale version of learned helplessness. The reference range 
was created based on the scores and value of the “somewhat true/untrue of me.”  As the 
participant was reluctant to commit to “true/untrue of me” and “very true/untrue of me” they 
were considered borderline. 
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This study showed that 18% of student participants dropped out of college within the first 
year of college, where many of them received a “W” withdrawn or failing grade in their STEM 
course.  However, learned helplessness alone could not account for the attrition seen here.  Many 
variables lead to the student dropping out.  One student, in particular, stated he dropped out of 
school because he was not doing well in his courses and working was his main priority which led 
to his decision to drop.  He has plans to return to college but when it is more financially feasible 
for him to do so.  Another student dropped out of school because she was medically unable to 
attend college physically.  Looking back at the NCES (2013) reported reasons for attrition, this 
study concluded that similar outcomes exist at the Community College (Chen, 2013).  The two 
participants who were academically suspended from the College for poor performance were 
STEM majors.  One completed the pre-test survey and scored considerably high on the coping 
scale (176).  It may seem that despite being optimistic about overcoming adversity in the STEM 
classroom, their ability and skill were not compatible.  There seems to be a disconnect in the 
students' perception of how they would cope and what is happening in and around the classroom.  
It is assumed that most students would drop their STEM course if they are failing; however, 
these students seem to persist until the college suspended them. The absence of the post-test 
survey causes a deficit in the data as a comparison in what the student perceived versus what 
they did is unavailable.  The absence of the post-test hinders the knowledge of what the 
participant did during the semester. The pre-test revealed what the participant would do should 
they encounter various adverse situations.  However, the pre-test only serves as a predictor.  
Knowledge of how the participant actually overcame adversity in the STEM classroom was an 
essential aspect of the post-test survey.  To better interpret the data and to understand the 
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participants choices before and after the semester by capturing the pre and post-test data would 
reveal a more holistic view of the participants.   
 
Will students who identify with more characteristics of learned helplessness via the pre-test 
survey drop out or switch majors more often than those who identify with fewer 
characteristics of learned helplessness?   
 
This research question is fascinating as the answer in this study is the opposite of what 
was predicted.  It was expected that students who exhibited more characteristics of learned 
helplessness would have an increased risk of dropping out of college or switching their major 
from STEM to a non-STEM field.  However, the study found that students who exhibited more 
characteristics of learned helplessness, for example, those who scored on the low end of the 
learned helplessness scale (139-143) were STEM majors who persisted with their major of entry 
one year after being exposed to college.  This finding was contradictory to what we predicted.  
The students who scored high on the learned helplessness scale (152-178) identified with being 
more optimistic yet had the highest rate of switching majors.  It seems that scoring lower on the 
learned helplessness scale (133-143) assured STEM retention.  Repeating this study with a larger 
sample size may yield more information to validate and possibly explain this occurrence.   
Other possibilities for this unexpected outcome may lie within test variability, the 
mathematical set up of the learned helplessness scale, or an unknown dimension that is currently 
impacting data outcomes.  The scales were pre-determined by Carver et al. (1989) and applied 
directly to the methodology and interpretation of this study.  Questions from the categorical 
scales were culled using principles from Maier and Seligman's (1976) theory of learned 
helplessness.  Questions with undertones for effective and ineffective coping mechanisms were 
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purposely selected to identify how participants may deal with adversity in their upcoming 
mathematics course (see Table 2. 4).  This allowed researchers to create the learned helplessness 
scale (see Table 2. 11).  Ideally, those who scored low on the learned helplessness scale was 
classified as having more characteristics towards learned helplessness.  This was indicative of 
participants responding pessimistically on various survey questions.  It is also important to note 
that all the non-STEM majors who completed the study scored between 165 and 178.  This 
outcome indicated that non-STEM majors were more optimistic about their coping 
methodologies yet their retention in their original major was only 20%.  
The study will persist post-dissertation to gain a bigger dataset.  The next steps for this 
study include tracking students for two years to determine whether they graduated and whether 
those who were STEM majors switched their majors to a non-STEM field.  Also, capturing post-
test data is imperative to compare the predicted behavior versus the outcome.  The improvements 
to the research design should include controlling for variability in testing and improving the 
learned helplessness scale to explain the predicted behaviors that can lead to student success in 
STEM courses.  
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CHAPTER THREE 
 
Introduction 
 
To reiterate, in 2014, the White House published a report that acknowledged the growing 
demand for college-educated workers in America (Tsui, 2007; White House, 2014; U.S 
Department of Education, 2016; P. Banks, 2017).  The National Center for Education Statistics 
(NCES) reported that 7 out of 10 students who major in the STEM field drop out of switch their 
major to a non-STEM field within their first year of college (Chen et al., 2013).  Nationally, 24% 
of first-year STEM majors failed 10-16% of STEM courses (Chen et al., 2013).   It is likely that 
these students also failed course exams repeatedly and other assessment markers throughout the 
semester.  Consequently, they may have felt stress before, during or after each encounter as well 
as stress when grades were returned from the previous test and realized their performance failed 
to meet the expectation.  This stress could develop into a behavioral phenomenon coined 
Learned Helplessness.  This behavior may lead to a subset of students dropping out of college or 
switching their major to a non-STEM field. 
 
Chapter Overview 
This chapter investigates whether there might be a relationship between learned 
helplessness and attrition in STEM freshman participants in this study.  Furthermore, this chapter 
investigates whether salivary cortisol can serve as a biomarker for learned helplessness in first 
year STEM study participants using quantitative analysis.  First, a brief review of learned 
helplessness will be discussed followed by a definition of stress and its biological foundations.   
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The existing connection between cortisol and stress is used as a basis to explore the potential use 
of Cortisol as a biomarker for learned helplessness.   According to the existing literature, there is 
no known correlation linking learned helplessness to stress, more importantly no study has 
determined if salivary cortisol could be used as a biomarker for learned helplessness.   
 
A review of Learned Helplessness 
Learned helplessness may arise when an individual is faced with an uncontrollably 
adverse event and repeatedly fails at the given task (Maier & Seligman, 1976; Hiroto, 1976).  
Students in an introductory math class, for example, who missed the necessary foundations of 
solving quadratic equations may have a tough time as they move along in the course.  Missing 
the necessary foundation could have developed from a variety of consequences.  Some of which 
include the student being absent from class on the day the concept was taught and the students 
lack the motivation to learn the material at the time of instruction (Durden & Ellis, 1995).  Given 
the numerous circumstances previously mentioned, we expect that students who lack the basic 
principles at the beginning of the course may experience symptoms of learned helplessness more 
-readily than those who have a basic understanding of the knowledge at hand.   
Students who lack the necessary foundation and struggle to understand course content 
may have difficulty achieving desirable scores on math assessments.  It would seem that students 
of this caliber may have to work harder to catch up and meet the instructor and the class where 
they are.  Failure of catching up or the perception that one cannot meet the course expectations 
may result in deficits of learned helplessness.  As students fail repeatedly or have the perception 
that they are failing may reflex to exhibit attitudes towards the learned helplessness paradigm, 
triggered in the absence of control.  Once the student perceives they have no control over the 
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outcome of their success, they tend to give up or cease trying to overcome the adverse situation.  
The classic signs expressed by a person with learned helplessness would include lack of 
motivation, depression, poor social skills, the absence of control and at times loneliness in the 
face of adversity.  Failure of this magnitude is a stressful event and may lead students to fail out 
of STEM courses and result in them dropping out of college entirely or switching their major to a 
non-STEM field.   
 
Defining Stress 
Stress is acute threats to the homeostasis of an organism that could either be physical or 
psychological which evokes a response served to ensure its survival (Mayer, 2000).  During 
periods of stress the hormone cortisol is produced at increased levels to assist the individual in 
dealing with the stressor.  During events where adversity as failure is the stressor the 
hypothalamus is stimulated to produce Corticotropin-releasing hormone (CRH) which then 
stimulates the pituitary gland to produce adrenocorticotropic hormone (ACTH).  ACTH 
stimulates the adrenal gland to produce cortisol (Maglione-Graves, Kravitz & Schneider, 2005).  
Cortisol is a hormone produced by the adrenal cortex stimulated by the hypothalamus during 
events of stress (Kalman & Grahn 2004).  Students who experience learned helplessness during 
their first year of college may exhibit an increased level of cortisol.  Assessing student cortisol 
levels may provide the clinical manifestation of learned helplessness as stress during times of 
adversity.   
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Biology of Stress 
 
When humans encounter stressful events, two known biological systems are activated by 
the hypothalamus to respond to the stress, the autonomic nervous system (ANS) and the 
endocrine system.   
 
The Autonomic Nervous System (ANS) 
The Autonomic Nervous System (ANS) consists of two subsystems, the sympathetic and 
parasympathetic nervous systems. Both systems could respond to the stressor as a dual or an 
antagonistic function.  Let us start with a reminder about the sympathetic nervous system and the 
steps it takes when responding to a stressor (see Figure 1).  When animals encounter stress, the 
hypothalamus, part of the limbic system, responds by sending a nerve signal to the sympathetic 
nerves in the vertebrae — specifically, nerves in vertebrae T1 - L2 (Saladin, 2012; Tortora &                
Grabowski, 2000).  The signal is transmitted from the horns of the ganglion in the vertebrae to 
the preganglionic fibers (Saladin, 2012; Tortora & Grabowski, 2000).  These fibers, once 
through the sympathetic chain, converge with the splanchnic nerves to one of three ganglia 
(celiac, superior mesenteric and inferior mesenteric ganglion).  Once there, the signals are 
transmitted to postganglionic nerves.  These nerves branch into their designated organs to 
promote the response needed to deal with the stressor.  For example, the postganglionic fiber 
headed to the liver may activate the hepatic cells to promote gluconeogenesis.  The 
postganglionic nerves going to the kidney will inhibit urine output.  The postganglionic fiber 
going to the pancreas will inhibit insulin production.  The responses aforementioned is vital for 
preparing the body for the flight or fight response.  During moments of stress, the stress response 
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is activated, the body reserves all energy production to organs that need it and redirects it from 
organs that do not as it relates to the response.  However, the preganglionic to postganglionic 
process is different as it relates to the adrenal gland.  The adrenal gland is also called the 
neuroendocrine gland because the preganglionic fiber terminates directly in the medulla of the 
adrenal gland.  At which point, the signal is transmitted directly to the postganglionic receptors 
in the adrenal medulla (Saladin, 2012; Tortora & Grabowski, 2000).  The adrenal medulla 
responds by releasing hormones directly into the bloodstream to promote the flight or fight 
response (Saladin, 2012; Tortora & Grabowski, 2000).    
 
Typical Sympathetic response for T5-L2 
Stressor (An approaching angry dog) →  the Senses respond to stressor (eyes, ears, etc.) 
and sends a signal to the Brain → hypothalamus then sends a signal to the Central Nervous 
System (CNS) → the Horns of ganglion in vertebrae T1-L2 respond and transmit signals to 
preganglionic fibers via the sympathetic chain → Preganglionic fibers pass through the 
sympathetic chain to the celiac, superior and inferior mesenteric ganglion → Ganglia transmit 
signals to postganglionic fibers → Postganglionic fibers release neurotransmitters to cells in 
their designated organs → Organ cells respond accordingly (inhibit or promote function) 
(Saladin, 2012; Tortora & Grabowski, 2000).   
 
Atypical Sympathetic Response - The Adrenal Gland 
Stressor (An approaching angry dog) →the Senses respond (eyes, ears, etc.) and sends a 
signal to the Brain → hypothalamus sends signal to Central Nervous System (CNS) → the 
Horns of ganglion in vertebrae T1-L2 respond and transmit signals to preganglionic fibers via 
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the sympathetic chain → Preganglionic fibers pass through the sympathetic chain to and 
through the celiac ganglion directly to the adrenal gland → Postganglionic receptors receive the 
signal directly from the preganglionic fiber in the adrenal medulla → Adrenal medulla release 
hormones (Epinephrine - adrenaline, Norepinephrine, and dopamine) directly into the 
bloodstream (Saladin, 2012; Tortora & Grabowski, 2000). 
 
Figure 3. 1 
Illustration of the Autonomic Nervous System 
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Photo from:  OpenStax College, Anatomy & Physiology. OpenStax College. 25 April 2013. 
<http://cnx.org/content/col11496/latest/>. 
 
 
The Endocrine System 
The Endocrine system, during moments of stress, is activated by the hypothalamus.  It is 
unknown at this time whether the hypothalamus stimulates the autonomic and endocrine system 
simultaneously or if the output of the autonomic system generates a feedback loop which then 
prompts the hypothalamus to stimulate the endocrine system or both.  However, here's the 
process of how the brain responds to stress as it relates to the endocrine system from both the 
immediate response and the negative feedback loop.  
 
Acute/short term response to stress - The Hypothalamic - pituitary - adrenal (HPA) axis - Alarm 
stage 
The Hypothalamus receives information directly from the occipital nerve.  Upon receipt, 
the brain must decide whether the body will fight or run from the stressor.  According to Saladin 
(2012), the prefrontal cortex, the amygdala, and the thalamus respond to the emotional stimuli 
and help to determine the response.  Let us recall that the stress response has three stages, alarm, 
resistance, and exhaustion (see Figure 3. 3).  The alarm stage is where the brain is processing the 
stressor to determine the appropriate response.  After the encounter with the stressor, the 
hypothalamus prompts the secretion of corticotropin-releasing hormone (CRH).  CRH heads for 
the pituitary gland and stimulates the secretion of adrenocorticotropic hormone (ACTH). ACTH 
is then released into the bloodstream and travels to the adrenal gland (Tortora & Grabowski, 
2000, Pg. 591).  Once in the adrenal gland, ACTH binds with receptors in the adrenal cortex to 
stimulate the secretion of cortisol (see Figure 3. 2).  We will discuss cortisol a bit later, but first, 
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let us discuss the possibility of the Autonomic Nervous System provoking the endocrine system 
to produce increased levels of cortisol as a secondary response to stress.  The production of 
cortisol is said to be the second stage of the stress response called the resistance stage (see Figure 
3. 3).  Autonomic being the first - Alarm, and the secretion of cortisol being the second - 
Resistance.  
 
Figure 3. 2 
Function of Cortisol in stress (Cortisol – Part 1 – Relationship to Stress – 2ndAct Health & 
Testing Services, n.d.). 
 
 
Secondary/prolonged response to stress - Resistance stage 
As stated early, the preganglionic fiber extends from the horn of ganglia in vertebrae T5 - 
L2 passing through the sympathetic chain and the celiac ganglion directly to the adrenal medulla 
(see Figure 3. 1).  Once there, the preganglionic fibers transmit neurotransmitters to the 
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postganglionic receptors.  The neurotransmitters at this point promote the production of 
epinephrine, norepinephrine, and traces of dopamine (Saladin, 2012; Tortora & Grabowski, 
2000).  The combination of these hormones will prepare the body to react to the stressor in either 
a fight or flight response.  During the stress response, epinephrine increases blood glucose levels 
by inhibiting the production of insulin (Tortora & Grabowski, 2000).  Insulin is a hormone that 
accelerates the diffusion of glucose into tissue cells for cellular respiration.  Cellular respiration 
is essential as a process to convert glucose into cellular energy (ATP).  The lack of insulin 
circulating in the blood promotes the increase of unused glucose by tissue cells.  The unused 
glucose is then used by cells that are non-insulin dependent like the brain (Tortora & Grabowski, 
2000). This mechanism is the body’s way of diverting energy to areas that need it most.  As a 
result, the insulin-dependent organs deprived of glucose stimulates the release of glycogen by 
alpha cells of the pancreas.  Notice the body’s response is Chain-linked, responding in a cascade 
of events.  The stressor is ultimately provoking a chain of events to occur in the body as a 
response mechanism.  Based on scientific evidence, it could be inferred that the hypoglycemic 
response can be stimulated by the dependent-insulin cells deprived of glucose as a result of the 
ANS response.  
Research has revealed that low blood glucose levels stimulate the release of ACTH from 
the anterior pituitary gland.  Let us recall from the acute/immediate response to stress that once 
ACTH reaches the adrenal gland by way of the bloodstream, it provokes receptors in the cortex 
to release more cortisol.  In this scenario, the ANS is potentially and indirectly promoting the 
increased levels of cortisol.  Albeit, Selye noted that during the resistance phase the blood 
glucose levels return to normal which indicates the ANS is no longer at work for two probable 
reasons.  One, the stressor was evaded and resolved before reaching the resistance stage, or two, 
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the stressor was not resolved, and the subject is now in the resistance stage which returns specific 
body chemistries to its normal state.   
A way to measure the existence of the ANS and endocrine system working in tandem is 
to measure cortisol levels at the onset of a stressful event.  Then measure cortisol during and 
after the stressor has passed.  According to existing science, adrenaline is produced first during 
the alarm stage and cortisol is produced in the Resistance stage.  Previous studies and science 
textbooks have alluded to a separation in which studies have found no elevation in cortisol 
during the alarm or acute stage of stress (Selye, 1974, Ebrecht, Hextall, Kirtley, Taylor, Dyson & 
Weinman, 2004; Takatsuji, Sugimoto, Ishizaki, Ozaki, Matsuyama & Yamaguchi, 2008; Saladin, 
2012). However, recent studies are showing that the production of cortisol happens during the 
acute/alarm stage in study participants who had a higher rate of perceived stress (Malarkey, 
Pearl, Demers, Kiecolt-Glaser, & Glaser, 1995; Birkett 2011; Campisi, Bravo, Cole & Gobeil, 
2012).   
 
Purpose of Study 
  The purpose is two-fold.  First, to explore whether the hormone cortisol can serve as a 
biomarker for learned helplessness, and second, to establish a basis to support whether Cortisol 
releases at the onset of a stressful event termed the alarm stage. 
In this study, we employed the sampling of salivary cortisol to help determine if cortisol 
serves as a biomarker for learned helplessness in our study population.  Research has revealed 
that the normal diurnal cycle for cortisol levels operate on a circadian rhythm in which the nadir 
is lowest around 4 am and acrophase is the highest at 8 am. Throughout the day, cortisol levels 
gradually decline than the cycle repeats.  During incidents that provoke the stress response, as 
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previously stated cortisol is naturally on a gradual decline before the stressor occurs, highest 
during the stressful encounter then slightly lowers and persist after the stressor is removed in 
both the alarm and Resistance stages.  It will be interesting to see if in this study the alarm stage 
will provoke the ANS and endocrine system simultaneously.  After the stressor is resolved the 
body will return to its normal state gradually.  If the stressor is allowed to persist, then the ANS 
will cease and the endocrine system, hypothalamus-CRH-ACTH-Cortisol, will persist and 
thereby increase its production of cortisol.  We predict that participants in this study may 
experience the alarm phase during exams and will exhibit an increase in cortisol levels as a 
response to learned helplessness. 
 
Figure 3. 3 
The General Adaptation Syndrome 
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Research Questions 
1. Does cortisol serve as a potential biomarker for learned helplessness among study 
participants? 
Research Design 
   This study uses a case study design (Stake, 1995; Yin, 2009) to explore the relationship 
between stress as measured by salivary cortisol and STEM attrition induced by learned 
helplessness.   Each student participant was considered a case (unit of analysis) to gain a deeper 
understanding of the potential link to cortisol as a potential biomarker for learned helplessness 
(Yin, 2009).  Be it known that this research is complex as no straight line towards its discoveries 
can be drawn.  Cases were compared and contrasted to each other to reveal any patterns and 
differences in coping with stress while engaged in lecture, midterm and final exams and whether 
Figure 3. 4   
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retention was achieved.  First, all students were individualized to identify their respective 
circadian rhythm at baseline, during lecture, midterm and final exam  (see Study participants. 1-9 
Raw Cortisol data charts).  Then, the average for each participants' baseline were individually 
compiled to determine if they reflected the national standard for Cortisol's circadian rhythm (see 
Study Participants 1-9 compiled data charts).  Finally, all participants baselines, lecture, midterm 
and final exam collections were individually and collectively compared to determine patterns 
that may exist (see chart 3. 19).  In addition to comparing participants Cortisol levels, 
comparisons were made using the participants journal entries (see Table 3. 2).  
 
Participants 
Participates were first-year, first time, undergraduate college students (n=9) who 
previously completed the informed consent and the pre-test survey (see Chapter 2).  Of those 
who completed the pre-test survey and participated in the cortisol portion of the study, three were 
female and six males, 66% identified as Hispanic, 22% identified as Black which consisted of 
African or a descendant and 11% identified as white.  Five (5) were STEM majors, and four (4) 
were non-STEM majors, aged 19-40 years who responded to an in-class or email recruitment 
solicitations (see Table 3. 1).  Some students were given credit in their psychology class for 
participation.  The protocol for this study followed the approval of the City University of New 
York (CUNY) Internal Review Board (IRB). 
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Table 3. 1 
Participants Demographics 
Participant Age Gender Ethnicity Major at the start of 
study 
Major after 1 year in 
college 
Participant 1 20 M Hispanic Engineering Science Computer Science 
Participant 2 38 M African Physics Physics 
Participant 3 23 M White Mathematics Mathematics 
Participant 4 28 M Hispanic Computer Science  Computer Science 
Participant 5 19 F Hispanic Forensic Science Forensic Science 
Participant 6 37 M Hispanic Nuclear Medicine Left college  
Participant 7 40 F African 
American 
Nursing Left college on medical 
leave; returned under 
Psychology 
Participant 8 21 M Hispanic Biology Dietetics & Nutrition 
Participant 9 20 F Hispanic Criminal Justice Business 
Administration 
* For the purposes of this study, African and the descendants were grouped together to form the 
Black ethnic group.  
 
Collection of Data 
Saliva samples were collected by study participants using the Salimetrics Drool Kit and 
stored at -20 °C for the preservation of cortisol (Salimetrics, 2011).  Participants documented 
journals during saliva collection to assess their emotional state at the time of collection.  The 
purpose of the saliva and journal entries will prove advantageous to controlling for moments of 
stress unrelated to the study.  Participant experiences were recorded in a case-by-case method.  
Saliva samples and journal entries were collected from study participants during three periods of 
time that included a designated weekend at the beginning of the semester, during lecture, 
midterm and final exams.   
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Collection of saliva  
All participants completed an informed consent either 
electronically or in person and instructed on the testing 
procedures.  Participants were asked to collect saliva for three 
consecutive days over a weekend around 4 am, and 8 am using 
the Salimetrics passive drool kit.  Participants were then asked to store the filled saliva vial in a 
freezer until they reported back to the lab.  This process collected cortisol baselines of eligible 
participants and allowed researchers to compare the baselines to the subsequent samples. (Photos 
courtesy of Salimetrics.com).  
 
Saliva collection during lecture 
All participants who completed baseline collections were then asked to take three 
samples during their STEM-related lecture course.  The list of courses included Math, Biology, 
Physics, Engineering or Computer Science.  Participants taking multiple STEM courses were 
instructed to choose the course they felt gave them the most difficulty in terms of learning and 
comprehension.  If no course was deemed extremely difficult, participants were asked to collect 
samples during their math course. All participants enrolled in at least one math course.  
Participants were instructed to collect saliva in three intervals, 30 minutes before the class, 
midway during the class and 30 minutes after the class using the Salimetrics passive drool kit.   
During or immediately after the collection of saliva, participants were instructed to complete the 
online or manual journal entry form which questioned their emotional state during the time of 
collection. 
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Saliva Collection during Midterm and final exam 
All participants who collected lecture baselines were than instructed to collect saliva for 
their lecture midterm and final exams.  Saliva was collected using the Salimetrics passive drool 
kit 15 minutes before the start of the exam and 15 minutes after the exam.  As participants 
delivered their final exam saliva samples to the lab, they were asked to complete the interview 
process.  The interview consisted of 10 structured questions focusing on what occurred during 
their STEM class.  The analysis of the interviews is in Chapter 4 of this dissertation.  The Saliva 
samples were shipped to Salimetrics Inc. for quantitative analysis using the Enzyme-Linked 
Immunoassay (EIA) method (Salimetrics Inc., 2011).  
 
Sampling and biochemical analysis 
Collected Saliva samples followed Salimetrics passive drool kits' manufacturer’s 
instructions (Salimetrics, 2011).  Discarded samples failed to follow the manufacturers' 
instructions.  Saliva samples were 
either stored in the participants' 
freezer until they were delivered to 
the laboratory or were immediately 
dropped off to the lab after collection.  
Once received in the lab, saliva 
samples were immediately frozen at -
20℃ until the time of assay.  The 
quantitative measures of cortisol in saliva were done using commercially available EIA kits 
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according to the manufacturer's’ instructions at the  Community College.  Saliva samples sent to 
Salimetrics for confirmation at the Salimetrics Saliva Lab in Carlsbad, CA.   
 
Saliva Journal Entries 
After each saliva collection, participants were asked to complete an online or manual 
journal which documented their feelings at the time of collection.  Participants were asked to 
record, their participant ID, date & time of collection, their emotional state and what was 
happening at the time of collection.  All entries were then compiled and analyzed to uncover 
patterns and trends (see Table 3. 1).  
 
Results   
Figure 3. 5  illustrates the cumulative results per participant per event. According to 
Laudat et al. (1988) the mean normal reference range for salivary cortisol at 8:00 AM is 15.5 +/- 
0.8 nmol/L (10.2 - 27.3).  The mean normal reference range for 10:00 PM of 3.9 +/- 0.2 nmol/L 
(2.2 - 4.1).  Sixty minutes after the administration of ACTH to provoke the production of cortisol 
yielded a mean range of 52.2 +/- 2.2 nmol/L (23.5 - 99.4).  According to LabCorp, one of the 
leading clinical laboratories across America, indicates that normal salivary reference ranges for 
children and adults: 8:00 AM (0.025 - 0.600 ug/dL), Noon: (<0.010 - 0.330 ug/dL), 4:00 PM: 
(0.010 - 0.200 ug/dL) and Midnight: (<0.010 - 0.090  ug/dL) (Labcorp, 2018).  This results 
section will highlight each participant's cortisol levels on a case-by-case method. There are nine 
(9) cases in total.  
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Figure 3. 5 
Salivary Cortisol Analysis 
 
Figure 3. 6  
Cortisol levels for each participant for each assessment submitted for analysis. 
Figure 3. 6 illustrates the raw data for the collected cortisol samples per student, per category.  
 
Case study 1 
Study Participant 1 is a 20-year-old, Hispanic- male majoring in Engineering Science at 
the college with a Grade point average of 3.5 at the time of participation in the study.  He 
attended an all-boys Catholic high school in the Bronx, NY and graduated in June 2016.  He 
delayed his admission to college by 1.5 years.  During the study, he stated he wanted to change 
his major to Computer Science and classified himself as such; however, his major on record was 
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Engineering Science.  He is in his freshman year and chose General Biology I as the STEM 
course to conduct his salivary cortisol collection.  Participant 1 collected most of the requested 
samples except the midterm collection due 
to miscommunication with exam dates in 
addition to the in-lecture saliva sample was 
rejected due to an improper collection.  
As noted from his raw cortisol data, 
day one which consisted of baseline 1 & 2 
collected at 4:26 AM and 8:39 AM were 
0.568㎍/mL and 0.739㎍/mL respectively.  Study participant notation in his salivary journal for 
baseline 1 stated, “I was feeling sleepy since I just work up.” Baseline 2’s journal entry stated, “I 
was feeling agitated because I hadn’t slept much.” Baseline levels for days 2 (baseline 3 & 4) 
and 3 (baseline 5 & 6) were fairly low and 
consistent.  Baseline 3 & 4 collected on 
day 2 at 4:07 AM and 8:42 AM 
respectively had the following results 
0.101㎍/mL and 0.111㎍/mL.  Journal 
notations for Baseline 3 and 4  recorded as 
“I was feeling exhausted since I slept 4 
hours,” and “I was feeling relaxed because I was watching TV.” Baseline 5 & 6 collected on day 
3 at 4:52 AM and 8:26 AM respectively with the following results 0.126㎍/mL and 0.087㎍/mL.  
Journal notations for baseline 5 & 6 recorded as “I was feeling refreshed since I slept 8 hours,” 
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and “I was feeling excited because I was heading out for a game of football."  The average for 
baselines 4 AM and 8 AM calculated at 0.265㎍/mL and 0.312㎍/mL.  
Study Participant 1 collected samples before and after lecture class for his Biology course 
notwithstanding missing the midpoint collection during class.  The cortisol results before the 
lecture, taken at 8:30 AM were 0.168㎍/mL.  The results after the lecture, taken at 11:30 AM 
were 0.077㎍/mL.  The journal notations before the lecture and after included, “I was feeling 
agitated because I skipped breakfast,” and “ I was feeling relaxed because I have so much time.”   
The cortisol results before the General Biology final examination collected at 8:32 AM 
were 0.0149㎍/mL with a journal entry that read, “I was feeling stressed because the test is about 
30 minutes away.”  The cortisol results after the final exam collected at 11:06 AM was 0.144㎍
/mL with a journal entry note that read, “I was feeling incredibly relieved now that the semester 
is over.”   
Study Participant 1 had a composite score of 153 (reference range: 139 – 189) on the pre-
test survey (see Chapter 2, Table 2.11).  As per the learned helplessness scale, this pre-test 
survey score predicts he may experience a moderate-risk for learned helplessness in the STEM 
classroom (See Chapter 2, Table 2.10).  Based on this students' cortisol levels, stress was 
experienced during his final exams.  He indicated on his journal entry form that 30 minutes 
before the final he was feeling stressed.  According to his pre-test survey scores, feeling stressed 
before the test was predicted.  The limited number of samples collected by this participant poses 
a challenge to determine if participant 1 felt stressed during his midterms.  His journal entry 
before lecture reports that he was agitated because he skipped breakfast (see Table 3.2).  Thus, 
his elevated cortisol levels before lecture could be ruled out as learned helplessness.  However, 
the student indicated he was feeling stressed before the final exam and can be concluded as 
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challenging stress and corresponds with the pretest survey score.  His progress throughout the 
community college will be monitored after one-year to determine if he persist in STEM or falls 
victim to attrition as indicated by Chen et al, (2013) study.   
 
Case Study 2 
Study Participant 2 is a 38-year-old, African male majoring in Physics at the college with 
a Grade point average of 3.7.  He attended a co-educational technical high school in Ghana, 
Africa.  He delayed his admission to college to begin a life in America.  During the study he self-
reported his major as Physics; however, the college recorded his major as Engineering Science.  
At the time of the study, he was in his freshman year and chose Pre-Calculus as the STEM 
course to conduct his salivary cortisol collection.  His previous semester in college was 
exempted as he did not complete it and 
only attended one semester of college 
aboard.   
Participant 2 collected most of the 
requested samples except the final 
exam collection due to 
miscommunication with his status as 
an eligible candidate.   
As noted from his raw cortisol data, day one which consisted of baselines 1 & 2 collected 
at 4:00 AM and 8:00 AM were 0.292㎍/mL and 0.083㎍/mL respectively.  Study participant 2 
notation in his salivary journal for baseline 1 stated, “I had [an] unusual feeling, but it is a good 
experience.” The journal entry for baseline 2 stated, “I now feel comfortable doing it [saliva 
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collection].”  Baseline levels for days 2 (baseline 3 & 4) and 3 (baseline 5 & 6) were markedly 
inconsistent.  Baseline 3 & 4 collected on day 2 at 4:00 AM and 8:00 AM respectively with the 
following results 0.1904㎍/mL and 0.459㎍/mL.  Journal notations for Baseline 3 and 4 recorded 
as “Good experience, I feel what all this [is] for? [salivary collection],” and “I feel a bit 
uncomfortable because I am on a bus.” Baseline 5 & 6 collected on day 3 at 4:00 AM and 8:00 
AM respectively with the following results 0.31㎍/mL and 0.191㎍/mL.  Journal notations for 
baseline 5 & 6 recorded as “I feel good,” and “Good.”  The average for baselines 4 AM and 8 
AM was calculated at 0.835㎍/mL and 0.3665㎍/mL.   
Study Participant collected lecture 
samples before, during and after lecture 
class for the Pre-calculus course.  The 
cortisol results before the lecture, taken at 
7:30 AM were 0.046㎍/mL.  The results 
during and after the lecture were 0.04㎍
/mL and 0.037㎍/mL respectively.  Journal notations for before lecture, during and after 
recorded the following, “Good,” “Good” and “ Good.”   
The cortisol results before the Pre-calculus final examination collected at 7:30 AM was 
0.0115㎍/mL with a journal entry that read, “Good.”  The cortisol results after the final exam 
collected at 9:20 AM was 0.047㎍/mL with a journal entry note that read, “It is a good 
experience I have all together.”  
Study Participant 2 had a composite score of 196 (reference range: >189) on the pre-test 
survey (See Chapter 2, Table 2.11).  According to the learned helplessness scale, his score on the 
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pre-test survey predicts he is at low-risk for learned helplessness in the STEM classroom (See 
Chapter 2, Table 2.10).  This students’ cortisol levels correspond with his results from the pretest 
survey and his journal entries which indicated he felt good throughout the study (see Table 3.2).  
Throughout the study his stress levels were low and indicated he experienced low to no stress in 
his STEM course.  His progress throughout the community college will be monitored after one-
year to determine if he persist in STEM or falls victim to attrition as indicated by Chen et al, 
(2013) study.   
 
Case Study 3 
Study Participant 3 is a 23-year-old, White male majoring in Mathematics at the college 
with a Grade point average of 3.4.  He attended a co-educational high school in the Mansfield, 
CT and graduated in June 2010.  He 
delayed his admission to college 
then went to a senior college in 
Connecticut but was unsuccessful at 
progressing through the college 
curriculum (see interview transcript 
in Chapter 4 of this dissertation).   
He was in his third year as a 
freshman and chose Calculus II as the STEM course to conduct his salivary cortisol collection.  
Participant 3 collected the least of the requested samples due to the discovery that he was in fact 
in his 3rd semester as a freshman.   
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As noted from his raw cortisol data, day one which consisted of baseline 1 & 2 collected 
at 4:00 AM and 8:00 AM and was 0.104㎍/mL and 0.388㎍/mL respectively.  Study participant 
3 did not record his feeling at the time of his salivary collection in his journal for any of the 
samples collected.  Baseline levels for days 2 (baseline 3 & 4), 3 (baseline 5 & 6) and day 4 
(baseline 7 & 8) were fairly inconsistent.  Baseline 3 & 4 collected on day 2 at 4:00 AM and 8:00 
AM respectively with the following results 0.41㎍/mL and 0.31㎍/mL.  Baseline 5 & 6 collected 
on day 3 at 4:00 AM and 8:00 AM respectively with the following results 0.161㎍/mL and 0.205
㎍/mL.   Baseline 7 & 8 collected on day 4 at 4:00 AM and 8:00 AM respectively with the 
following results 0.183㎍/mL and 0.339㎍/mL.  The average for baselines 4 AM and 8 AM was 
calculated at 0.2145㎍/mL and 0.3105㎍/mL.   
Study Participant 3 collected a 
sample before and after his final math exam 
for Calculus II.  The cortisol results before 
the final were 0.225㎍/mL and after was  
0.113㎍/mL.  
Study Participant 3 had a composite 
score of 136 (reference range: <139) on the pre-test survey (See Chapter 2, Table 2.11).  
According to the learned helplessness scale, this score on the pre-test survey predicts the 
participant has a high-risk for experiencing learned helplessness in the STEM classroom (See 
Chapter 2, Table 2.10).  Despite the low number of saliva collected, this participant experienced 
stress before his final exam.  A lack of journal entries elicits a challenge for determining whether 
the students' elevated cortisol level is due to the exam or something else.  However, his scores on 
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the pretest survey indicates he may experience a great deal of stress in the STEM classroom.  His 
progress throughout the community college will be monitored after one-year to determine if he 
persist in STEM or drops out as indicated by Chen et al, (2013) study.   
 
Case study 4 
Study Participant 4 is a 28-year-old, Hispanic- male majoring in Computer Science at the 
college with a Grade point average 
of 3.2.  He attended a predominately 
Hispanic public high school in 
Tampa, Florida and graduated in 
June 2007.  He delayed his 
admission to college.  He is in his 
freshman year and chose remedial 
math as the STEM course to 
conduct his salivary cortisol collection.  Participant 4 collected all the requested samples.   
As noted from his raw cortisol data, day one which consisted of baseline 1 & 2 collected 
at 5:30 AM and 7:30 AM was 0.04㎍/mL and 0.064㎍/mL respectively.  Study participant 4 
notation in his salivary journal for 
baseline 1 stated, “feeling relaxed, 
sleepy, at peace.” The journal entry 
for baseline 2 stated, “sleep, tired.” 
Baseline levels for days 2 (baseline 
3 & 4) were higher than both day 1 
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and day 3 (baseline 5 & 6).  Baseline 3 & 4 collected on day 2 at 4:15 AM and 8:45 AM 
respectively with the following results 0.361㎍/mL and 0.189㎍/mL.  Journal notations for 
Baseline 3 and 4 recorded as “sleepy,” and “relaxed.” Baseline 5 & 6 collected on day 3 at 3:51 
AM and 9:00 AM respectively with the following results 0.089㎍/mL and 0.096㎍/mL.  Journal 
notations for baseline 5 & 6 recorded as “too tired,” and “Woke up late but relaxed.”  The 
average for baselines 4 AM and 8 AM was calculated at 0.163㎍/mL and 0.116㎍/mL.   
The cortisol results before the lecture, taken at 4:00 PM was 0.052㎍/mL, during the 
lecture, taken at 5:00 PM was 0.101㎍/mL and after the lecture, taken at 6:00 PM was 0.089㎍
/mL.  Journal notations for before, during and after lecture included, “But nervous, excited to 
learn and remember,” “ curious to know what is expected of term bit nervous,” and “little 
confident, anxious, ready to get term over with.”  
Cortisol results before midterm, taken at 4:00 PM was 0.08㎍/mL and after midterm, 
taken at 6:00 PM was 0.241㎍/mL.  Journal entries for before and after midterm included, “super 
nervous, scared to fail, build up in my stomach, butterflies” and “failure, felt unaccomplished.”   
The cortisol results before the remedial math final examination collected at 5:16 PM was 
0.516㎍/mL and absent of a journal entry.  The cortisol results after the final exam collected at 
7:00 PM was 0.106㎍/mL with a journal entry note that read, “dropped the original sample.”  
Study Participant 4 had a composite score of 139 (reference range: 139 - 189) on the pre-
test survey (See Chapter 2, Table 2.11).  As per the learned helplessness scale, his score on the 
pre-test survey predicts he is at moderate-risk for learned helplessness in the STEM classroom 
(See Chapter 2, Table 2.10).  Throughout the study, despite the low scores on his pre-test survey, 
this participant experienced no elevated cortisol levels.  However, after the midterm and before 
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his final exam the students’ cortisol levels were elevated.  His journal entries indicated he felt a 
significant amount of stress throughout the study which corresponds with his pre-test survey 
scores yet contradicts the majority of his recorded cortisol levels (see Table 3.2).  There exists a 
discrepancy between the way the participant felt during his STEM course and how his body 
physically responded to those feelings.  His progress throughout the community college will be 
monitored after one-year to determine if he persist in STEM or switches his major as indicated 
by Chen et al, (2013) study.   
 
Case study 5 
 
Study Participant 5 is a 19-year-old, Hispanic- female majoring in Forensic Science at the 
college with a Grade point average of 0.5.  
She attended a co-education public Career 
and Technical high school in Manhattan, NY 
and graduated in June 2017.  She is in her 
freshman year and chose Pre-calculus as the 
STEM course to conduct her salivary cortisol 
collection.  Participant 5 collected all of the requested samples.   
As noted from her raw cortisol data, day one which consisted of baseline 1 & 2 collected 
at 4:00 AM and 8:13 AM was 0.096㎍/mL and 0.589㎍/mL respectively.  Study participant 5 
indicated in her salivary journal for baseline one that, “currently feeling exhausted from lack of 
proper sleep and slightly irritated because I forgot I had to be up this early.  Also, it's an 
awkward feeling to be drooling into a tube at 4 am.”  The journal entry for baseline 2 stated, 
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“Currently feeling calm and relax.  Most likely from waking up at a decent time and from having 
some alone time.”  Baseline levels for days 2 (baseline 3 & 4) and 3 (baseline 5 & 6) fluctuated 
consistently.  Baseline 3 & 4 collected on day 2 at 4:09 AM and 8:13 AM respectively with the 
following results 0.14㎍/mL and 0.637㎍/mL.  Journal notations for Baseline 3 and 4 recorded 
as “Just feeling exhausted.  Honestly too tired to think or feel anything else,” and “Slightly 
stressed because I have to rush to get to my class.” Baseline 5 & 6 collected on day 3 at 4:06 AM 
and 8:04 AM respectively with the following results 0.246㎍/mL and 0.544㎍/mL.  Journal 
notations for baseline 5 & 6 recorded as “Tired and a bit uncomfortable since it is too warm in 
my room,” and “Feeling relaxed and calm. Most likely because I slept well despite waking up at 
4 am earlier.”  The average for baselines 4 AM and 8 AM was calculated at 0.161㎍/mL and 
0.59㎍/mL.   
Study Participant 5 collected 
her sample before, during and after 
the lecture class for her math course.  
The cortisol results before the lecture, 
taken at 11:58 AM were 0.132㎍/mL.  
The results during the lecture, taken at 
1:33 pm was 0.081㎍/mL.  The results after the lecture, taken at 3:17 AM were 0.239㎍/mL.  
Journal notations for before, during and after the lecture included, “I was feeling tired after 
waking up early and just finishing a lab earlier,” “Still tired but glad to relax a bit at home” and 
“Very tired and bored from the way the lecture was given.  Because [it's] hard to focus”   
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Cortisol results before midterm, taken at 9:42 AM was 0.315㎍/mL and after midterm, 
taken at 12:08 PM was 0.229㎍/mL.  Journal entries for before and after midterm included, “I'm 
feeling sleepy and a bit anxious” and “Tired but feeling okay now.”    
The cortisol results before the Pre-calculus final examination collected at 8:34 AM was 
0.307㎍/mL with a journal entry that read, “Nervous and stressed.  Also, very tired”  The cortisol 
results after the final exam collected at 12:11 PM was 0.297㎍/mL with a journal entry note that 
read, “Tired, hungry, but glad it's over.”  
Study Participant 5 had a composite score of 158 (reference range: 139 - 189) on the pre-
test survey (See Chapter 2, Table 2.11).  The learned helplessness scale forecast she is at 
moderate-risk for learned helplessness in the STEM classroom (See Chapter 2, Table 2.10).  
Participant 5 experienced elevated cortisol levels after lecture, during the midterms and the final 
exams.  This elevated cortisol levels correspond with the pre-test survey results which indicated 
she is at moderate risk for experiencing stress in the STEM classroom.   Her journal entries 
contradict her elevated cortisol levels (see Table 3.2).  She did not report feeling stressed 
throughout the study but rather tired.  An exception was before the final exam where the 
participant revealed she was stressed at that point.  A discrepancy exists between her elevated 
cortisol levels which correspond with her pretest survey scores and her journal entries.  Her 
progress throughout the community college will be monitored after one-year to determine if she 
persisted in STEM or not.   
 
Case study 6 
Study Participant 6 is a 37-year-old, Hispanic- male majoring in Nuclear Medical 
Technology at the college with a Grade point average of 3.2.  He did not complete high school 
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but instead attended one of the Office of Adult and Continuing Education (OACE) programs in 
NYC to earn his General Equivalency Degree (GED). He is in his freshman year and chose 
Remedial Math as the STEM course to 
conduct his salivary cortisol collection.  
Participant 6 complied poorly with the 
study requirements and only submitted 
baseline and lecture samples.   
As noted from his raw cortisol 
data, day one which consisted of baseline 
1 & 2 collected at 4:07 AM and 8:05 AM and were 0.424㎍/mL and 0.146㎍/mL respectively.  
Study participant 6 indicated in his salivary journal for baseline 1, “Exhausted.  was previously 
sleeping. just came in from work.”  The journal entry for baseline 2 stated, “Ok, I guess. Had 
coffee previously, now on route to run some errands before work.”  Baseline 3 collected on day 
two at 4:02 AM with the following results 0.224㎍/mL. Baseline 4 was rejected for insufficient 
quantity.  Journal notations for Baseline 3 recorded as “I currently have a headache. Need more 
sleep.” Baseline 5 & 6 collected on day 3 at 4:25 AM and 8:30 AM respectively with the 
following results 0.026㎍/mL and 0.236㎍/mL.  Journal notations for baseline 5 & 6 recorded as 
“Sleepy,” and “Great... getting 
ready for school.”  The average for 
baselines 4 AM and 8 AM was 
calculated at 0.224㎍/mL and 
0.191㎍/mL. 
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Study Participant 6 collected saliva samples before, during and after the lecture class 
during his remedial math course.  The cortisol results before the lecture were taken at 10:46 AM 
were 0.076㎍/mL.  The results during the lecture, taken at 2:15 PM was 0.081㎍/mL.  The 
results after the lecture, taken at 4:05 PM were 0.055㎍/mL.  Journal notations for before, during 
and after the lecture included, “Great, ready for class,” “A bit better, just had a 15 min break 
from class” and “Excited class is done, I'm ready to head home, and run some errands.”   
No Cortisol results are available before and after the midterm and final exam due to the 
participant dropping out of college.  
 Study Participant 6 had a composite score of 176 (reference range: 139 - 189) on the pre-
test survey (See Chapter 2, Table 2.11).  The learned helplessness scale predicts he is at 
moderate-risk for learned helplessness in the STEM classroom (See Chapter 2, Table 2.10).  This 
participants risk for learned helplessness could not be assessed due to the low number of saliva 
samples collected.  A challenge exists from the lack of adequate sampling to draw conclusions 
regarding this participants’ cortisol levels in relation to his pre-test survey scores.  Nevertheless, 
as with the other cases, his progress throughout the community college will be monitored after 
one-year to determine if he persisted in STEM. 
 
Case Study 7 
Participant 7 is a 40-year-old, African American - female majoring in Liberal Arts for 
Psychology at the college with a Grade point average of 0.0.  When she initially joined the study 
in Fall 2017, she indicated her major was nursing.  However, according to record, her major was 
listed as Psychology.  She attended a New York City Public Alternative High School.  She did 
not complete her studies in high school but instead earned her General Equivalency Degree 
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(GED).  She delayed her admission to college for many years.  At the time of the study, she was 
in her freshman year and 
chose remedial math as the 
STEM course to conduct her 
salivary cortisol collection.  
Due to her physical inability 
to attend school participant 7 
did not collect all requested 
samples.  She collected 
samples for baseline and lecture.   
As noted from her raw cortisol data, day one consisted of baseline 1 & 2 collected at 4:00 
AM and 8:00 AM was 0.241㎍/mL and 0.052㎍/mL respectively.  Study participant 7 notation 
in her salivary journal for baseline 1 stated, “I was tired and nervous.”  The journal entry for 
baseline 2 stated, “Tired.”  Baseline levels for days 2 (baseline 3 & 4) and day 3 (baseline 5 & 6) 
were remarkably and consistently low.  Baseline 3 & 4 collected on day 2 at 4:00 AM and 8:00 
AM respectively with the following results 0.005㎍/mL and 0.014㎍/mL.  Journal notations for 
Baseline 3 and 4 recorded as “studying,” and “sleepy.” Baseline 5 & 6 collected on day 3 at 4:00 
AM and 8:00 AM respectively with the following results 0.003㎍/mL and 0.004㎍/mL.  Journal 
notations for baseline 5 & 6 recorded as “up studying,” and “sleepy.”  The average for baselines 
4 AM and 8 AM was calculated at 0.083㎍/mL and 0.023㎍/mL.  
Study Participant 7 collected saliva samples before, during and after the lecture class 
during her remedial math course. The cortisol results before the lecture taken at 7:41 AM was 
0.121㎍/mL, during the lecture at 9:00 AM was 0.097㎍/mL and after the lecture at 11:15 AM 
  104 
was 0.062㎍/mL.  Journal 
notations for before, during 
and after the lecture included, 
“I was rushing on the train on 
my way to school. Took 12 
minutes for the saliva to fill 
tube,” “In math doing work 
feeling focused,” and “In 
tutoring forgot I was supposed to take it [saliva sample].  feeling nervous.”   
No Cortisol levels collected for both midterm and final exams due to participants 
dropping out of school for medical reasons.  
Study Participant 7 had a composite score of 168 (reference range: 139 - 189) on the pre-
test survey (See Chapter 2, Table 2.11).  The learned helplessness scale indicates she is at 
moderate-risk for learned helplessness in the STEM classroom (See Chapter 2, Table 2.10).  
Despite the low number of saliva samples collected, participant 7 exhibited elevated cortisol 
levels before lecture which slowly dissipated throughout the class.  Her elevated cortisol levels 
correspond with her pre-test survey scores which predicted she would experience moderate stress 
during STEM instruction.  However, according to her journal entries, the elevated cortisol levels 
was in response to her rushing to get to class on time and not from the actual coursework (see 
Table 3.2).  Her journal entry rejects the inference that her elevated cortisol levels stem from 
learned helplessness.  Another working assumption is that the student lacked self-awareness 
which could explain the contradiction between the pretest survey scores which corresponds to 
the elevated cortisol levels and the journal entries.  Albeit, her academic progress will be 
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monitored to determine if she returns to college after her surgery and whether she persists in her 
field of study up to graduation.  
 
Case Study 8 
Participant 8 is a 21-year-old, Hispanic - male majoring in Dietetics & Nutrition Science 
at the college with a Grade point average of 1.5.  When he initially joined the study in Fall 2017, 
he indicated his major was Liberal Arts - Biology.  However, according to record, his major was 
listed as Dietetics & Nutrition Science.  He 
attended a college preparatory Charter High 
School in the Bronx, NY. He graduated high 
school in 2015 and delayed his admission to 
college for two years.  At the time of the 
study, he was in his freshman year and chose 
remedial Chemistry as the STEM course to 
conduct his salivary cortisol collection.  
Participant 8 did not comply with the collection of requested samples.  He submitted samples for 
baseline and did not document any journals entries.   
 As noted from his raw cortisol data, day one consisted of baseline 1 & 2  collected at 4:00 
AM and 8:00 AM was 0.21㎍/mL and 0.145㎍
/mL respectively.  Baseline 3 & 4 collected on 
day 2 at 4:00 AM and 8:00 AM respectively with 
the following results 0.054㎍/mL and 0.252㎍
/mL.  Baseline 5 & 6 collected on day 3 at 4:00 
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AM and 8:00 AM respectively with the following results 0.019㎍/mL and 0.137㎍/mL.  The 
average for baselines 4 AM and 8 AM was calculated at 0.031㎍/mL and 0.178㎍/mL.   
 No Cortisol levels collected for the lecture, midterm or final exams.  In addition, 
study Participant 8 had a composite score of 178 (reference range: 139 - 189) on the pre-test 
survey (See Chapter 2, Table 2.11).  The learned helplessness scale, indicates he is at moderate-
risk for learned helplessness in the STEM classroom (See Chapter 2, Table 2.10).  Conclusions 
comparing the pre-test survey scores and the students' cortisol levels cannot be drawn upon due 
to the lack of saliva samples. Researchers will monitor his academic progress however, as a 
result of his inability to comply with study protocols it is predicted that he may struggle through 
his STEM course or ultimately fail out of college.  
 
Case Study 9 
Participant 9 is a 19-year-old, 
Hispanic - female majoring in 
Business Administration at the 
college with a Grade point average 
of 2.6.  At the start of the study, 
participant 9 indicated that her major 
was criminal justice.  A year later her 
major was changed to Business 
Administration.  She attended a 
public high school in the Yonkers, NY and graduated in June 2017.  At the time of the study, she 
was in her freshman year and chose Math: Statistics & Probability as the STEM course to 
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conduct her salivary cortisol collection.  Participant 9 did not collect all the requested samples as 
she dropped out of college.   
 As noted from her raw cortisol data, day one which consisted of baseline 1 & 2 collected 
at 4:00 AM and 8:00 AM was 
0.035㎍/mL and 0.288㎍/mL 
respectively.  Study participant 9 
did not record her feelings for 
any of the samples collected.  
Baseline levels for days 2 
(baseline 3 & 4) were not 
appropriately collected; thus, 
only have one sample is available to report.  Baseline 3 collected on day two at 8:00 AM had the 
following results 0289㎍/mL.  Baseline 4 & 5 collected on day 3 at 4:00 AM and 8:00 AM 
respectively with the following results 0.052㎍/mL and 0.356㎍/mL.   The average for baselines 
4 AM and 8 AM was calculated at 0.044㎍/mL and 0.311㎍/mL.   
 Study Participant 9 collected samples before and after her math midterm exam.  The 
cortisol results before the midterm were 0.069㎍/mL and after was  0.095㎍/mL.  
No Cortisol levels collected for lecture and final exams due to the student dropping out of 
college.  Further, study Participant 9 is missing their composite score on the pre-test survey due 
to researcher error.  Therefore, the research is limited on drawing conclusions between the 
pretest survey scores and the students’ cortisol levels.  
 
Compiled Cortisol  
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Chart 3. 19 presents the average cortisol levels for 4 AM baselines, 8 AM baselines, 
Lecture (before, during and after), Midterm (before and after) and Final (before and after) for all 
participants.   
 
 
 
 
 
 
 
 
 
The collective baseline for cortisol is in line with data reported by Chan and Debono 
(2010), see Figure 3. 4.  The 4 AM average baseline is increasing from its lowest level, and the 8 
AM marks the peak of cortisol.  Marked areas of significance are seen before the lecture, after 
the lecture, during the midterm and final exams.  The midterm and the final exam, when 
compared to the lectures, show a clear indication of stress experienced by the participants.   The 
moments before the final exam had the highest increase in cortisol which marks the greatest 
amount of stress experienced by the group of participants collectively. 
 
Table 3. 2  
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Salivary Cortisol Journal entries 
ID Lecture (before) Lecture (during) Lecture (after) 
Midterm 
(before) Midterm (after) Final (before) Final (after) 
Participant 1 
I was feeling 
agitated because 
I skipped 
breakfast  
I was feeling 
relaxed because 
I have so much 
time.   
I was feeling 
stressed because 
the test is about 
30 minutes 
away. 
I was feeling 
incredibly 
relieved now 
that the semester 
is over. 
Participant 2 Good Good Good Good 
It is a good 
experience I 
have all 
together. n/a n/a 
Participant 3 n/a n/a n/a n/a n/a no comment no comment 
Participant 4 
But nervous, 
excited to learn 
and remember 
Curious to know 
what’s expected 
of term, bit 
nervous 
Little confident, 
anxious, ready 
to get term over 
with 
Super nervous, 
scared to fail, 
build up in my 
stomach, 
butterflies  
Failure, felt 
unaccomplished  not documented not documented 
Participant 5 
I was feeling 
tired after 
waking up early 
and just 
finishing a lab 
earlier 
Very tired and 
bored from the 
way the lecture 
was given. 
Because hard to 
focus 
Still tired but 
glad to relax a 
bit at home. 
I'm feeling 
sleepy and a bit 
anxious 
Tired but feeling 
okay now 
Nervous and 
stressed. Also, 
very tired 
Tired, hungry, 
but glad it’s over 
Participant 6 
Great... ready 
for class 
A bit better... 
just had a 15 
min break from 
class 
Excited... class 
is done I'm 
ready to head 
home, and run 
some errands n/a n/a n/a n/a 
Participant 7 
I was rushing on 
the train on my 
way to school. 
Took 12 minutes 
for the saliva to 
In math doing 
work feeling 
focused. 
In tutoring 
forgot, feeling 
nervous. I was 
supposed to take 
it. n/a n/a n/a n/a 
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fill tube. 
Participant 8 n/a n/a n/a n/a n/a n/a n/a 
Participant 9 n/a n/a n/a no comment no comment n/a n/a 
Table 3. 2 documents the written entries by participants at the time of collected saliva.  
Participants were asked to indicate how they felt at the time of collection.  
 
 Study limitations 
The limitations of this study were multifaceted and included the inappropriate collection 
of saliva from study participants. Several students thought they collected saliva, however upon 
inspection by the research team the tubes were empty or insufficient in quantity for analysis.  
Several participants missed collection times or neglected to record the time and date of their 
collection vials as instructed.  Adherence to study protocols was challenging to achieve at a 
commuter-based institution. The lack of a fully established laboratory where students could be 
closely monitored posed a limit to study results and compliance.  
 Future studies should take this study’s limitations into account and circumvent them by 
considering the following suggested protocols.  The study is conducted best in a controlled 
environment where students could complete their exam in an observable laboratory and 
monitored for Cortisol, adrenal epinephrine, blood pressure, and oximeter before, during and 
after the exam.  A follow-up study should pinpoint the moment cortisol is produced during the 
GAS phase and after the onset of stress or an emotionally charged event. This data is currently 
unknown to the scientific community and would be a significant contribution to understanding 
how humans deal with stress.  This type of study would entail measuring cortisol and 
epinephrine simultaneously before stimulation, during stimulation, and after stimulation.  In a 
controlled environment, a follow-up study should determine whether a difference in cortisol 
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levels exist between the controlled environment and the classroom.  Determining whether a 
difference exists between the two environments would control for factors that include class 
crowdedness, oversight by the instructor and other variables that may influence the increase in 
stress. 
 
Discussion  
The study included first-year students between the ages of 19 and 40, 22% identified as 
black, 66% Hispanic and 11% white.  Of the students completing the cortisol portion of the 
study, 55% were STEM majors, and 44% were non-STEM majors.  
 
 
Baseline Cortisol levels 
It was crucial for this study to determine the standard physiological profile of cortisol.  
The participants collected salivary cortisol samples and recorded journal entries at 4 am, and 8 
am for three days on days they did not have classes to establish a standard for the cortisol.  
Obtaining the circadian rhythm as it related to this particular study population was essential to 
defining whether cortisol developed the same as past studies suggest (Chan & Debono, 2010). 
This study population was plagued with many sleepless nights, working and studying at unusual 
hours that may have impacted their circadian cortisol rhythms.  On a case-by-case basis, 
participants 1, 3, 5, 8 & 9’s circadian rhythm of cortisol levels from 4am to 8am were identical to 
that which was seen collectively in other studies (Chan & Debono, 2010; Weitzman et. al., 1971) 
and may be considered within the normal range of the circadian rhythm.  Participants 2, 4, 6 & 7 
opposed the normal range (see individual case study charts), juxtaposed by a peak elevation of 
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cortisol at 4 am and a depreciation at 8 am.  Those who did not fall into the normal range 
indicated in their journals entries that they were often tired at 8 am and that they were up 
working or studying before the 4 am collection.  This phenomenon suggest that inadequate sleep 
may affect the circadian rhythm of cortisol.  Further studies should determine the relationship 
between sleep and the circadian rhythm of cortisol and its impact on waking up.   
 
Spikes in the data - Midterm and Final exams 
According to previous research, cortisol’s nadir is between midnight to 4 AM (Chan & 
Debono, 2010).  Cortisol begins to raise around 4 am and peaks between 8 and 8:30 AM.  
Throughout the day, cortisol gradually decreases but may spike in the presence of a stressful 
stimulus.  Salivary cortisol was collected before, during and after their STEM lecture course to 
determine if a spike in cortisol existed in the classroom.  Data form the lectures was compared to 
the participants midterm and final exam cortisol levels.  For the midterm and final, saliva was 
collected 30 minutes before and 30 minutes after the exam.  Data from the midterm and final was 
compared to the baselines and lecture cortisol levels.  Chart 19 indicates that students exhibited 
marked increases in cortisol after the lecture, before and after midterms, as well as before and 
after finals.  It was evident that the participants experienced stress during these events. What is 
unbeknownst at this time is whether this type of stress will lead to learned helplessness.  A long-
term study with a much larger sample size would be more conclusive to determine whether the 
stress experienced in the STEM classroom led to learned helplessness.  
 
Participant outcomes 
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Of the 9 participants in this study, participants 8 and 9 switched their major, and as stated 
previously 6, 7 and nine dropped out of college.  Participants 1- 4 remained in college in their 
major of origin at the time of this evaluation period.  Participants 6-9 struggled to complete the 
final requirements of the study while the others who remained in their majors submitted their 
final saliva samples and completed their interviews.  Failure to complete the study requirements 
may indicate the participants' failure to complete course assignments.  Participants 1, 2, 4 and 5 
indicated that they were nervous at times about their coursework (see Table 3. 2).  Participants 3, 
6, 7, 8 and 9 either did not complete the assignment or did not indicate how they were feeling 
about their coursework.  Participants 3 and 8 is absent of journal logs.  Participants 6 and 7 stated 
they were rushing or concerned about completing errands while collecting saliva samples.  There 
is a clear indication that their priorities were not school first.  As indicated from the learned 
helplessness scale in Chapter 2, Participants 3 & 4 fell within the high-risk reference range for 
experiencing learned helplessness.  Participants 1, 5, 6, 7, & 8 all fell within the moderate-risk on 
the learned helplessness scale (see Chapter 2, Table 2.10).  Participant 2 had the highest 
composite score of 196 and was the sole student who fell in the low-risk for learned helplessness 
spectrum.  It is too early to tell whether this score is accurate or an outlier.   It is essential to 
mention that participant 3 verbally admitted during the study that he experienced learned 
helplessness at a previous college.  He indicated the difference between his previous experience 
and now is his motivation, drive, and focus.  He admitted that he did not complete assignments at 
his last college and he had difficulty following along during the class.  He attributes his success 
at the Community College to a shift in his mindset.  He is now motivated and passionate about 
his studies and looks forward to being successful and graduating.  
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Does cortisol serve as a potential biomarker for learned helplessness among study 
participants?  
The research question for this chapter was, does cortisol serve as a potential biomarker 
for learned helplessness among study participants?  To determine if learned helplessness existed 
and if it could be measured by cortisol, participants in this study collected saliva during non-
stressful events (4 AM and 8 AM), during a STEM lecture, the midterm and final exam.  As a 
tool to measure the physiological manifestation of learned helplessness, this study employed the 
use of salivary cortisol.   For every saliva collection, participants were meant to complete a 
journal entry which documented date, time, emotional state and what they were doing at the time 
of collection.  The journal entries were used to understand the quantitative analysis of saliva 
samples.  The study did reveal that students encountered stress during midterms and finals.  
Although cortisol is a biomarker for stress which was made evident in this study, it is difficult to 
conclude whether it will serve as a biomarker for learned helplessness at this time given the 
small sample size.  The midterm and final exam cortisol levels in chart 19 were elevated and 
revealed increases from the baseline levels.  Participants in this study may have shown evidence 
of stress activated by both the autonomic nervous system (ANS) and the endocrine system.  This 
evidence was made clear during the final exam where 15-30 minutes prior to the exam 
participant cortisol levels was the second highest aside from the 8am baseline (see Chart 3. 19), 
but more importantly, it remained elevated, although depreciated 15-30 minutes after the exam.  
These results coincide with the findings from Malarkey et. al, (1995); Birkett (2011) and 
Campisi et. al, (2012) studies which showed that cortisol production occurred during the 
acute/alarm stage. These findings may contradict Selye's (1974) study which indicated cortisol is 
elevated only in the secondary response to stress known as the resistance stage.  As stated 
previously, according to Selye (1974), evidence of an animal being in the resistance stage is the 
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steady production of Cortisol (see Figure 3. 3) until they reach the stage of exhaustion or the 
stressor is relieved.  On the contrary, the results may also indicate that the alarm/acute stage 
happened prior to the collection of pre-exam saliva and the collection in fact reflects the 
secondary "resistance" stage which aligns with Selye's findings.  In this argument the mere 
thought of the final exam would be the stressor that provoked the alarm stage hence the 
participant would already be in the secondary stage 15-30 minutes prior to and during the final 
exam.  This would also indicate that the still elevated but depreciating cortisol levels 15-30 
minutes post the final exam is evidence of the participant either resolving the stress or entering 
the exhaustion stage. According to Selye (1974) the exhaustion stage is the result of the animal 
experiencing prolonged stress.  Symptoms of the exhaustion stage are: fatigue, burnout, 
depression, anxiety, decreased tolerance to stress and hopelessness (Selye, 1974).  These 
symptoms are very similar to the symptoms seen in learned helplessness.  In fact, it seems that 
learned helplessness may be provoked during the exhaustion stage.     
Further study with a larger sample size will prove fruitful in determining its benefits as a 
physiological marker for a psychological phenomenon.  Cases of participants who persist in their 
major of entry with those who leave via switching their major or dropping out of college will be 
compared to better understand the matter of attrition.   In addition, further studies should 
investigate and measure the duration of the three stages of stress according to Selye.  Measuring 
adrenaline and cortisol before, during and after the stressor will help conclude whether the alarm 
and residence stage are in fact separate or occur simultaneously.  Interviewing participants 
immediately after the final exam could help determine whether they have resolved the stressor or 
entered into the exhaustion stage and consider switching their major or dropping out of college.  
Lastly, but certainly not least, further studies should include a broader scope of participants from 
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various cities and countries. For generalizability purposes, obtaining data points from national 
and international participants would further advance the study and better understand attrition 
from various viewpoints.  
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CHAPTER 4 
 
Introduction 
 
             The overarching purpose of this study is to explore if there is evidence that first-year 
STEM majors in Community Colleges exhibit characteristics of learned helplessness and 
whether or not this leads to STEM attrition.  The previous chapters investigated the coping 
mechanisms used by students in the face of adversity and explored if cortisol can be used as a 
potential biomarker for learned helplessness.  This chapter will focus on the attributes that may 
lead to learned helplessness among students and whether students and faculty are receptive to 
identifying those attributes in the classroom environment as a means to help mitigate high STEM 
attrition rates.  Hiroto’s (1974) locus of control dimensions and Turner's Sociocultural 
Embeddedness Theory is used to explore how faculty can attend to the emotional climate of the 
classroom to uncovering current instructional strategies that may include: identifying attributes 
of learned helplessness as they occur in the classroom and learned resourcefulness.  The chapter 
will utilize the principles of phenomenology to focus on student and faculty voices through 
interviews about their lived experiences in the classroom and spaces directly related to the 
classroom and whether or not they identify characteristics of learned helplessness.  The chapter 
is grounded in phenomenology as a means to revealing themes and patterns of lived experiences 
as they naturally exist without manipulation from the researcher.   
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Chapter Overview 
This chapter will investigate the phenomena of learned helplessness as it occurs in the 
classroom from both the student and faculty perspective using case and cross case analysis.  This 
chapter will first describe Turner’s (2012) Sociocultural Embeddedness Theory which theorizes 
the emotional climate of the classroom and used in this study to shape and conceptualize how the 
data is viewed and analyzed.   Maier & Seligman (1976) Learned Helplessness Theory will be 
used in conjunction with Turner’s Sociocultural Embeddedness Theory to help analyze and 
highlight attributes of learned helplessness in the classroom.  Learned Helplessness Theory used 
in this study will also include Hiroto’s (1974) Locus of Control Theory and Miller & Seligman’s 
findings on depression on academic learning.  Akgun & Ciarrochi (2003) findings on learned 
resourcefulness will then be discussed as a successful coping mechanism to overcome learned 
helplessness.  Finally, a discussion on the benefits of identifying learned helplessness in the 
STEM classroom from all levels of the sociocultural embeddedness approach will be discussed.  
Specifically, the conclusion explores the critical need to implement a policy which encourages 
specific pre-service training for newly hired STEM faculty to higher education that will help 
identify and mitigate learned helplessness in the classroom through the lens of Turner's (2012) 
sociocultural embeddedness theory.  
 
Research question 
The following research question is explored in this chapter: 
1. How is the phenomenon of learned helplessness experienced by students and by faculty 
study participants in the STEM classroom at the Urban Community College of study? 
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Conceptual Framework  
Emotional climate  
The emotional climate of the classroom, institution, and students are essential 
components to not only understanding learned helplessness but establishing workable solutions 
for reducing attrition rates due to learned helplessness.  According to Turner (2012), the concept 
of Sociocultural Embeddedness suggests that emotions are embedded through social interactions 
and reproduced through proseity or proximity.  The Oxford dictionary defines proseity as the 
condition of existing for itself or having itself as its own end (Proseity, 2019).  For example, a 
student who fails to succeed may measure and judge themselves by the abilities of their peers in 
proximity to them or existing societal norms rather than their own accomplishments or small 
successes.  As researchers and educators, acknowledging that social and emotional pressures to 
succeed established by peers in proximity and existing societal influences may lead to 
consistencies in attrition rates among STEM majors and could equally be helpful towards future 
interventions.   
As stated in chapter one of this dissertation, Turner (2012) argued that the social universe 
occurs within three levels of reality, microlevel, mesolevel, and macro level (see Table 4. 1).   
For the purposes of this study and keeping the levels of reality in mind, this portion of the study 
will seek to uncover and identify learned helplessness from the students and the faculty (micro 
levels), the STEM classroom (mesolevel) and the college at large (macro level) perspective using 
focused and structured interviews.  This portion of the study will also use hermeneutics 
phenomenology to describe the essence of the experience through the interpretation of language, 
text and phenomena in the classroom (Creswell, 2014) from data collection using the naturalistic 
inquiry frameworks for interviewing (Lincoln & Guba, 1985).  This study will also explore the 
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perception of the lived experiences from first-year STEM majors and the faculty who teach them 
at a local Community College in NYC . 
 
Table 4. 1 
 
Turner’s Sociocultural Embeddedness Theory applied to the participants of this study 
Microlevel Mesolevel Macrolevel 
Individual lived experiences Classroom Interaction General college environment 
Student & Faculty 
Perspectives 
Student - Faculty interaction 
in the classroom 
Available and engagement 
with campus services like 
tutoring, counseling and 
advisement.  
 
Attributes of learned helplessness  
 As threaded through this entire dissertation, learned helplessness is a behavior that 
develops when one faces an uncontrollable obstacle that is believed to be devoid of a favorable 
outcome (Seligman, 1972; Miller & Seligman, 1975; and Klein, Fencil-Morse & Seligman, 
1976).  Attributes of learned helplessness include locus of control, a lack of motivation, and 
depression.  This portion of the research hypothesizes that overcoming learned helplessness may 
be accredited to positive coping mechanisms like Dweck’s’ growth mindset (2008) and learned 
resourcefulness (Rosenbaum & Ben-Ari, 1985).    
In Seligman & Maier’s’ (1967) study one group of dogs was allowed to escape a 
harmless yet annoying shock while the other group was not.  The group that was prevented from 
escaping the shock instead succumbed to the mild pain and ultimately dealt with the discomfort.  
When an escape was made available, the experimental dogs who succumbed to the shocks 
choose to sit and deal with the discomfort rather than escaping.  At one point, Seligman thought 
the dogs became tolerant of the shocks and therefore was able to withstand the irritant.  To 
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determine the exact cause of the dog's impedance the researchers increased the intensity of the 
shock.  Despite the increased intensity, the dogs in the experimental group still did not attempt to 
escape indicating they learned to be helpless.   Therefore, it can be inferred that STEM majors 
who leave the field within the first-year of college may encounter a sense of uncontrollable 
shock.  In this case, the uncontrollable shock is their poor academic performance in the STEM 
classroom.  STEM students may feel failing course assessments or feeling lost during instruction 
is out of their control.  As with the dogs in Seligman's experiment, STEM students who face 
attrition by leaving or stopping out may be experiencing learned helplessness in the STEM 
classroom and giving up efforts to succeed.  
 
Internal or external locus of control 
Hiroto (1974) was successful in creating a learned helplessness experiment with humans.  
He used tones that could or could not be remotely controlled by the subject while completing a 
learning assignment.  In both experiments, the researchers observed that a subject’s control or 
lack thereof was a crucial component in experiencing learned helplessness.  As noted by the 
literature, there are two dimensions of locus of control - internal and external (Seligman & 
Maier, 1967; Hiroto, 1974; and Donenfeld, 2008).  Having access to resources or being 
resourceful can also aid in a subject overcoming learned helplessness (Rosenbaum & Ben-Ari, 
1985). 
Internal locus of control is viewing reinforcement as dependent on the participant's 
actions.  Those with an internal locus of control tend to perceive the outcome of an adverse 
situation on their skills and abilities or the lack thereof (Hiroto,1974).   For example, a student 
with an internal locus of control which fails a math exam would attribute that failure to their lack 
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of knowledge in the subject area.  Internalizers tend to be driven by ego and are proud of 
themselves when successful.  They have an internal motivation to do well where failure is guilt 
and shame (Goyal, 2000).  Internalizers are quite the opposite of those with an external locus of 
control.  Those that externalize control viewed reinforcement as independent of their actions.  
They tend to credit the consequences of their outcome to luck, chance or other external factors 
and people.  For example, a student with an external locus of control which fails a math 
assessment may attribute failure to the teacher not covering the subject matter.  Hiroto (1974) 
discovered that those with an external locus of control tend to experience learned helplessness 
more readily than those with an internal locus of control. Understanding the learning style and 
perception of students in the classroom is essential for faculty members to help students through 
the semester.  Knowledge of how students perceive their failures could better assist faculty in 
identifying characteristics of learned helplessness, effective coping techniques, and resources 
that will help students overcome the phenomenon of learned helplessness.  
 
Depression as an attribute to learned helplessness and its effects on academic success 
 According to Miller & Seligman (1975) and Klein, Fencil-Morse & Seligman (1976), 
depression was found to be negatively associated with academic success.   In an experiment that 
induced learned helplessness in humans, the study found that those predisposed to depression 
performed poorly on the experimental task when exposed to noise or not.  The study also found 
that the non-depressed group when exposed to inescapable noise before being tasked with 
completing the assigned task performed poorly on the task.  Learned helplessness, successfully 
induced in the lab revealed that it is a valid model of depression (Miller & Seligman, 1975).  The 
study revealed that the more depressed the subject was as they experienced the noise, the more 
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likely they were to perform poorly on the assigned task.  This emotional state could be reflective 
in the classroom.  Students who are predisposed to depression or exhibit attributes for learned 
helplessness may be more at risk of performing poorly on assignments.  The poor performance 
may lead to failing assessments repeatedly and ultimately the course.  Identifying attributes of 
learned helplessness in the classroom may be essential to helping students succeed in STEM 
courses.   
 
Learned Resourcefulness as an attribute and coping mechanism of learned helplessness  
 Studies have shown that resourceful students are more likely to succeed at completing an 
assigned task and overcoming academic stress than those who are less resourceful (Akgun & 
Ciarrochi, 2003).  Learned resourcefulness is a skill that assists in the regulation of internalized 
events like one’s emotions (Rosenbaum, 1980; Akgun & Ciarrochi, 2003).  These skills may 
assist with overcoming learned helplessness in the classroom.  According to the review of 
existing literature, those who scored high in learned resourcefulness were able to better deal with 
induced experimental stress by employing skills that assist them in preventing academic stress 
from hindering their cognitive performance (Rosenbaum, 1980; Rosenbaum & Jaffe, 1983; 
Akgun & Ciarrochi, 2003).  Students may experience academic stress from exams, the pressure 
to turn in assignments on time, the pressure to achieve a particular grade in the course, 
assignments overall and uncertainty within the course structure.  In a controlled experiment, 
participants with high resourcefulness performed assigned task through induced stress better than 
subjects that scored low for resourcefulness (Rosenbaum, 1980 and Rosenbaum & Jaffe, 1983).  
Rosenbaum and Ben-Ari (1985) study on learned resourcefulness and learned helplessness found 
that those with low resourcefulness exhibited academic deficits on subsequent task once they 
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experienced previous failures.  This deficit was absent in subjects who scored high in learned 
resourcefulness.   
 
Benefits for identifying learned helplessness from the students’, faculty and institutions 
perspectives  
 The literature on learned helplessness identifies the locus of control, poor 
resourcefulness, depression and lack of motivation as attributes to the condition.  When students 
believe they lack control of the outcome, or they externalize the consequences of the outcome, 
coupled with low resourcefulness or predisposed to depression then the combination of these 
attributes may lead to learned helplessness.  This study is looking to understand the phenomenon 
of learned helplessness experienced by student participants and faculty during their STEM class 
at the community college level.  Currently, 69% of STEM majors drop out of college or switch 
their major to a non-STEM field within the first year of college (Chen et al., 2013).  As noted 
throughout this dissertation, many factors contribute to the rates of STEM attrition.  Despite the 
small sample size, survey data from chapter 2 indicated that students who scored higher on the 
coping scale were more likely to switch their major to a non-STEM field (see chapter 2, tables 2. 
10 & 2. 11).  Data from chapter 3 of this dissertation revealed that students stressed during 
midterm and final exams yet how they interpreted the stress was the main factor that determined 
whether they dropped out of college, switched their major to a non-STEM field or persisted in 
their STEM major.  Theoretically, uncovering the lived experiences from students, faculty and 
the institution is beneficial to identifying learned helplessness from all stakeholder perspectives 
to mitigate some attributes that lead to STEM attrition. 
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 From the student’s perspective, one may be able to identify learned helplessness by being 
in tune with one's emotions and how they feel about the courses and the coursework.  If students 
identify that they are feeling academic stress and this is negatively impacting their coursework, 
then they also must identify whether or not they are motivated to reach out to academic 
resources.  Students who are struggling through coursework may be able to prevent learned 
helplessness by seeking out tutoring, going to the campus writing center, using library resources, 
taking advantage of faculty office hours or using YouTube to enhance their learning.  Failure to 
partake in these services when needed may be an indicator of low resourcefulness.  Failing a test 
and blaming the outcome on the faculty and not on their lack of studying is an indication of 
external locus of control.  If the student is feeling helpless as if nothing they do will yield a 
passing grade in the course may be indicative of learned helplessness.  The benefits of 
identifying these attributes during the semester may help students overcome their academic 
challenges.  The first step towards change is identifying that a problem exists.  According to the 
stages of change theory, students who do not identify the problem(s) with their learning style or 
who do not seek help when needed may be in the precontemplation stage (Prochaska, Redding, 
& Evers, 2015). A shift from the precontemplation to the contemplation stage may become more 
apparent as the problem persists.  The benefit of identifying the attributes of learned helplessness 
may assist the student with transitioning from the precontemplation stage to the advanced stages 
of change.  The action stage would consist of the student being resourceful.   
 From the faculty’s perspective, one might be able to identify learned helplessness by 
observing students' learning deficits in the classroom and on course assessments as well as 
observing their facial expressions during instruction or contacting students who repeatedly fail to 
submit coursework.  If students are failing quizzes and exams, faculty have a front row seat to 
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their shortcomings.  Paying particular attention to students who lack a conceptual understanding 
during the lecture or those who lack the motivation to do the coursework may be exhibiting 
attributes for learned helplessness.  It is at this point that faculty could intervene and counsel 
students on their poor performances to uncover probable causes.  The benefits of this interaction 
may help the student identify their shortcomings and create a better relationship with the faculty 
member.  Also, this interaction may allow the faculty to inform the student of various ways they 
could improve their grades in the course.  Improvements include attending tutoring or making 
use of campus resources.  Faculty may be able to identify learned helplessness during the one-
on-one interaction by uncovering reasons for the students' failure.  For example, if the student 
complains that the faculty member did not cover the topic assessed, then this may be an 
indication that the student is externalizing the locus of control.  However, if the student stated 
they failed to study the particular content covered in the assessment, then this may indicate the 
student has an internal locus of control.  Recognizing this spectrum may assist faculty members 
in better serving students by meeting them where they are and making referrals based on their 
specific needs.    
 From the institution’s perspective, the college may be able to identify learned 
helplessness by observing student’s mid-term grades or advisors/counselors receiving reports 
from faculty members.  The college may not be able to identify learned helplessness from an 
individual students' perspective but can rely on a combination of factors that involve the faculty 
or student self-reporting.  However, the college can help the student overcome learned 
helplessness by ensuring academic resources like tutoring at all levels is available to students at 
various times of the day.  The college may also provide academic success coaches who could 
reach out to failing students and engage with them before failing the course.  
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Research Design 
The research design is grounded in principles of hermeneutics phenomenology (Laverty, 
2003) in which the lived and perceived experience with learned helplessness is reflected upon 
through one-on-one interviews between student participants and focus group interviews among 
faculty (Creswell, 2012, p. 218).  The naturalistic inquiry approach for collecting data using 
interviews will help understand the experiences of students and faculty in and outside the STEM 
classroom (Lincoln & Guba, 1985).  In addition, analyzing and interpreting qualitative data using 
principles of grounded theory (Creswell, 2012) is the groundwork used for conducting and 
analyzing the semi-structured interviews as the faculty and students recall memories of their 
“lived through” experiences in the STEM classroom.   Ten semi-structured open-ended questions 
were created with the purpose of uncovering the learned helplessness phenomenon in the STEM 
classroom based on locus of control (Hiroto, 1974; Ajzen, 2002), stress factors that may lead to 
learned helplessness (Seligman, 1972; Akgen, 2003) and resources available for student 
engagement (Bartsch et.al, 2003; Akgun, 2004; Bayerlein, 2014; Freeman et al, 2014).  The 
semi-structured, open-ended interview questions for both student and faculty participants are 
found in Table 4. 3 and 4. 4 respectively.  Both students and faculty participants selected for the 
interview portion (one-on-one and focus group) of the research was homogeneously sampled 
(Creswell, 2012).  The homogeneous sampling process is based on purposely selecting 
participants among students at the community college who are taking a STEM course and faculty 
selected were those who was teaching STEM students at the Urban Community college of study.  
Recall, the target population of this study is the 69% STEM majors who drop out or switch their 
major within the first-year of college (Chen et al., 2013).  This study aims to capture the voices 
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of those who remain in STEM  verse those who leave college or switch their major post their 
freshman year.  
The learned helplessness theory (Maier & Seligman, 1967) coupled with Hiroto’s (1974) 
Locus of Control theory are used to identify learned helplessness through student and faculty 
responses to open-ended semi-structured interview questions (Creswell, 2012; Lincoln & Guba, 
1985).  Turner’s (2012) Sociocultural Embeddedness theory was used to help organize and 
categorize the data findings using the three levels of reality (micro, meso and macro).  The 
systematic design for grounded theory coding was used to code and interpret the interview data 
(Creswell, 2012), 
Each participant is seen as an individual case describing their lived or perceived 
experience with learned helplessness in the STEM classroom (Yin, 2009).  The study employed 
the qualitative phenomenological inquiry design using hermeneutic phenomenology (Creswell, 
2014; Laverty, 2003) to help uncover the meaning of faculty and students' lived experiences with 
learned helplessness in the STEM classroom through reflective inquiry.  This perspective 
facilitated breaking through the silence surrounding faculty and students’ experiences in the 
STEM classroom; it assisted in articulating and amplifying memories of identifying or 
experiencing learned helplessness in the STEM classroom.   
The interview questions were derived from the phenomenological reflections on data 
elicited by the pre and post-test surveys (see Chapter 2).  The questions were semi-structured and 
open-ended interview questions conducted in person at the college after finals week (Creswell, 
2014. Pg. 170).  Student interviews lasted on average 45 minutes.  Faculty forums and interviews 
lasted on average 75 minutes.  Student responses from initial interviews helped to inform 
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questions asked to faculty during faculty forums.  Specifically, questions 10a and 11 (see Table 
4. 4). 
Using the hermeneutic phenomenological approach to uncovering the essence of lived 
experiences coupled with naturalistic inquiry will help to better understand what is happening in 
the classroom from the student and faculty perspectives.  The purpose of the interview approach 
will help to triangulating the survey data from chapter 2 and the cortisol results from chapter 3 as 
it relates to identifying learned helplessness in the STEM classroom.  
 
Participants 
Student 
Students interviewed were first-year, first time, undergraduate college students (n=4) who 
completed the post-test survey (See Chapter 3) with the exception of one candidate who 
indicated he was a freshman on the eligibility form but during the interview, it was discovered 
that he had a previous failed attempt at college attributed in part to learned helplessness as per 
the students own admission.  There was one female and three male students from the Community 
College, aged 19-28 years.  Three students were of Hispanic descent and one was white.  See 
Table 2 for student demographic data. 
There were five (n=5) faculty interviewed, two individual and three in a focus group.  
There were two females (n=2) and three males (n=3) in total.  One was African American (n=1), 
and four were white (n=4).  See Table 4. 2 for faculty demographic data. 
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Faculty  
An email broadcast was sent to faculty on campus requesting their participation in a focus 
group to discuss reasons for the high STEM attrition rates among community colleges.  
Homogeneous sampling among faculty was maintained as all faculty who taught freshman level 
STEM courses or STEM students in non-STEM courses during the Fall, Spring and Summer 
semesters at the Community College were eligible to participate.  This form of sampling created 
a rich dialogue and interaction between STEM and non-STEM instructors teaching STEM and 
non-STEM students.  A rich comparison can be made between the two groups of students and 
faculty.  Faculty who responded to the call were not questioned on the status of instructing any 
student participants from Chapter 2 of this dissertation.  All participants completed an informed 
consent in person and received instructions on the study protocols.   
 
Table 4. 2 
 
Participant Demographic 
Students (n=4) 
Gender  
Male 75% 
Female 25% 
Ethnicity  
White 25% 
Black 0% 
Hispanic 75% 
Faculty (n=5) 
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Gender  
Male 60% 
Female 40% 
Ethnicity  
White 60% 
Black 20% 
Asian 20% 
 
 
Data Collection  
Data were collected through open-ended interview questions conducted individually and 
in a forum in person at the Community College to answer how students and faculty experience 
learned helplessness in the STEM classroom.  To allow for additional inquiries and to gain a 
deeper understanding of interviewee responses, a semi-structured interview process was 
deployed.   
 
Student Interviews 
Student interviews were conducted individually and were scheduled during final exam 
week in the fall, spring and summer semesters.  After the completion of participants' STEM-
related final exam they were asked to collect their last saliva sample then deliver it to the 
research room for the end of the study wrap up.  The interviews were usually the same day as 
their final exam unless the student had a following final exam. While their samples were being 
verified and processed, the participant completed the post-test survey followed by the interview.  
The researchers reminded the participants of the study procedures before the recording of the 
interview began.  Interviews ranged from 20 minutes to 1 hour (M = 45 minutes).   
  132 
An example of the interview questions directed towards students included, “How do you 
feel you're doing in your STEM courses?” “Have you failed any assessment markers in your 
STEM courses? If so, could you think of the reason(s) why you failed?” and “Do you ever feel a 
sense of helplessness in your STEM courses as if nothing you do can change the outcome?”  
These questions were selected and appropriate to help uncover the phenomenon that existed in 
the STEM classroom.  They also served as an opening to get the participant to think about their 
role in the STEM classroom and how their actions or lack thereof contributed to the outcome.  
These questions assessed the students' perception of how well they were doing in the course and 
whether they self-identified with any attributes towards helplessness or resilience.   The 
researcher was able to use the answers to the prompts to assess and draw a picture of the 
individual interviewee.   For a complete list of interview questions for students see Table two 
below.   
 
Faculty Interviews 
Three focus group dates were made available to the faculty on campus.  Faculty signed 
up for the date and time most convenient for them using an online Google form.  On the date of 
the interviews, the researchers explained the study procedures and the informed consent was 
signed.  The interviews were also recorded using a digital device to help transcribe faculty 
responses.  The interviews ranged from 60 to 90 minutes (M=75 minutes). 
An example of the interview questions for faculty included, “What is your preferred 
teaching style? “From a student’s perspective, what are the areas in your teaching that may result 
in negative (bad) stress? Challenging (good) stress?” and “How do you identify when a student is 
struggling in your course?” For a complete list of questions for faculty please review Table 4. 3 
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below.  Interview questions for both faculty and students focused on their experience in the 
STEM classroom.  Specifically, the questions were geared towards identifying learned 
helplessness using principles from the learned helplessness theory (Maier & Seligman, 1967).   
Student responses during their interviews also helped to inform questions pose to faculty, for 
example, question 10a and 11 (see Table 4. 4).  Each interview was audio recorded, transcribed 
verbatim by an assigned student researcher employed to work with the study, reviewed by the 
primary investigator, summarized then listed in the respective response tables (See Tables 4. 3 
and 4. 4) to reveal trends and themes as they naturally existed. 
To ensure rigor, all interviews were recorded using an electronic device that captures the 
visual and audio for accurate transcription and member checking.   During the interview, the 
researcher also collected handwritten notes for each participant.  The handwritten notes were also 
used to help with member checking as more interviews proceeded.  The interview was 
transcribed manually by research students as well as using google voice when applicable.  The 
transcribed interview questions and responses are found in Table 4. 2 and 4. 3.  Peer debriefing 
amongst the primary investigator and the research students who transcribed the interviews were 
conducted periodically.  Patterns in the research were identified however, codes were chosen by 
the primary investigator and used to analyze the interview data.  
 
Data Analysis 
 The data was analyzed using phenomenological, naturalistic inquiry and systematic 
design for grounded theory principles using line-by-line coding of each participants’ interview 
responses (See Table 4. 3 and 4. 4) (Creswell, 2012 & 2014).  Coding the information was based 
on topics and themes that emerged from student and faculty responses.  Repeated phrases, words 
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and responses that were helpful towards answering the research question was extracted and 
highlighted as open coding.  For example, all student respondents stated they failed their first 
exam, thus this became an open code for learned helplessness in the STEM classroom.  After 
completing the first phase of coding, open codes were further analyzed in the second phase of 
axial coding in which a coding paradigm was designed, (see Figures 4. 1 & 4. 2) (Creswell, 
2012).   The grounded theory model developed in the studies for coping and overcoming 
adversity in the STEM classroom, using Morrow and Smith’s (1995) framework with data from 
the present investigation, is presented in Figures 4. 1 (coding paradigm student perspectives) and 
2 (coding paradigm faculty perspective).   
Peer debriefing took place after the interviews were transcribed.  During these meetings, 
patterns and trends were identified by the student researchers.   Interview responses were 
categorized by individual cases (Yin, 2009).  Cases were compared using cross case analysis 
methods (Miles & Huberman, 1994) to study student and faculty  (i.e., case) as a whole entity.   
 
Results 
Table 4. 3 depicts the summarized responses of the interviews conducted with student 
participants. There were 10 interview questions in total.   
 
Table 4. 3 
Student Interview Responses 
# Question Student 1 Student 2 Student 3 Student 4 
1 How do you feel you're doing in your 
STEM courses?  
Lab is ok. Lecture 
final caught me off 
guard, the wording is 
what gets me. I feel 
pretty ok, I find it 
fun.  
Overall, I did fine, 
but I was nervous... I 
failed the 1st exam, I 
guess he didn’t teach 
it too well, I didn’t 
study enough.  
Pre-Calc is not so 
hard, computer 
science is intense 
because of the 
reasoning and 
language. 
Pre-Calc is ok. Gen. 
Chem was very 
difficult. Pre-Calc 
became difficult 
because we fall 
behind and rushed to 
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keep up. Chem was 
only on Saturdays.  
2 Do you feel you have adequate support 
for your STEM courses? 
Yes, tutoring, lab 
manual and teaching 
assistant were 
helpful. 
Yes, professor’s 
office hours, saw 
tutor once was 
helpful to develop 
confidence to study 
on my own. 
Definitely, the 
lecture was helpful 
but overwhelming 
due to the number of 
topics that must be 
covered.  Tutoring 
was available but I 
never went.  
Yeah, my advisor 
recommended 
tutoring and 
professors office 
hours were helpful.  
3 What is your overall impression of 
your STEM instructor? 
She was fine but she 
was rushing because 
the course went fast 
and it was her first 
time teaching it this 
summer.  
Very good Have to teach 
myself, the 
professors’ accent is 
a barrier to learning.  
He was good at 
explaining but spoke 
in a monotone voice 
so it was hard to stay 
engaged. Professor 
accent made it 
difficult to learn.  
4 How many STEM courses are you 
taking this semester?  
Two, Gen. Biology I 
and remedial math.  
Calculus 2 Two, Pre-Calculus 
and Computer 
Science 
Two, Pre-Calculus 
and Gen. Chem.  
5 What are your future plans as a STEM 
major?  
To become an IT 
manager  
Finance Get the bachelor in 
Computer Science 
and develop 
software. 
Work in a Forensic 
lab 
6 Have you failed any assessment 
markers in your STEM courses? If so, 
could you think of the reason(s) why 
you failed?  
The 1st test I got a 
59% because there 
was a lot of details 
on the plant and I 
really didn’t learn 
everything the first 
time.  
I got a 56% because 
of lack of vigorous 
studying, and there 
wasn’t enough time 
to learn the material. 
I didn’t do too good 
on a pre-calc test, I 
made mistakes, I 
wasn’t able to 
answer a couple of 
questions that I had 
difficulty 
understanding or 
maybe it was me not 
understanding the 
lecture.  
Most of the class did 
poorly on the 1st 
exam because the 
exam wasn’t that 
long after we had 
started the class. We 
didn’t have a lot of 
time to cover the 
material. There was 
a lot to study. 
7 In Lieu of you failing, have you done 
anything to prevent another failing 
grade?  If so, what?  If not, why not? 
Group study with a 
couple of classmates 
right after class 
A lot more studying, 
hard work, note 
taking, paying 
attention. I studied a 
month in advance on 
a set schedule.  
Definitely study 
more, possibly 
attending tutoring, 
studying and 
practicing until I 
came up with a 
solution 
I went and visited 
friends at a senior 
college who was 
taking a higher chem 
class. I asked them 
for help and tips. 
8 What are some of the things that make 
you stressed?  
Limited amount of 
time, the whole time 
constraint, there’s a 
test or two every two 
weeks 
The thought of 
failing, it set me 
back a bit like I’m 
not good at this.  
When I don’t 
understand 
something or I don’t 
have a full 
understanding. I just 
don’t have a 
concrete 100% 
feeling towards the 
questions. 
For chemistry 
having it once a 
week is stressful.  
9 Do you ever feel a sense of 
helplessness in your STEM courses as 
if nothing you do can change the 
outcome?  
No, with studying I 
felt a little more 
confident in myself 
At moments but I 
got over it.  
No, I try to look at 
things positively, I 
never got to the 
point where I wanted 
to give up.  
No answer 
10 How does it make you feel when you 
fail an assessment marker? 
I was worried I started to cry and 
unmotivated.  
Horrible, because I 
know I’m capable of 
It did discourage me 
a bit because I 
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Repeatedly?  After you went to 
tutoring or studied?  
doing better.  studied and reviewed 
with others before 
the exam.  
Table 4. 3 depicts the summarized responses of the faculty focus group and individual interviews 
that were conducted.  There were 15+1 interview questions in total.  
 
Table 4. 4 
 
Faculty forums and individual interview responses. 
 
# Interview question Individual 
Faculty 1 
Individual 
Faculty 2 
Faculty forum 
participant 3 
Faculty forum 
participant 4 
Faculty forum 
participant 5 
1  What courses do you currently 
teach or have taught at this 
Community College ? 
1st year seminar Remedial Math, 
calculus I & II, 
Statistics, 
Compute science 
Microbiology, 
Diagnostic 
Microbiology, 
Immunology & 
Serology, 
Medical term. 
and Gen. Bio. I 
Anatomy & 
Physiology II 
Remedial math 
2 How long have you been a 
faculty of academia? 
Since 2009 (8 
years).  
Since 2011 (6 
years) 
30+ years Since 1996 
(~12+ years) 
Since 2008 (7 
years) 
3 Over the course of your 
experience, how many students 
have you taught at the college 
level? 
100’s ~1300 2000+ Not answered 2000+ 
4 About how many of those 
students were people of color? 
The majority of 
students because 
of where we 
geographically 
are. 
95%, 1 non-
colored out of 
20.  
50% 
 
90% I can’t, I have no 
idea how to 
estimate that... I 
didn’t know 
Hispanics were 
colored. 
5 What is your preferred teaching 
style. (I.e., chalk & talk, open 
discussion, etc.). 
Task-oriented, 
interaction 
through 
demonstration 
with hands on 
experience 
Chalk & talk, I 
like to do 
problems with 
the students in 
class - I let them 
work on their 
own and I just 
help them 
individually. For 
the higher level 
courses, I do 
more critical 
thinking 
problems but not 
as much in the 
lower courses.  
Chalk & Talk; 
Question & 
Answer and 
Critical Thinking 
Chalk & Talk, 
Blackboard, 
PowerPoint, 
Interact with 
class, Questions 
& Answers and 
Critical Thinking 
Chalk & Talk 
with Student 
Engagement. But 
students have to 
practice what I 
demonstrated. So, 
it's not just Talk & 
Chalk, it’s student 
participation as 
well.  
6 During lecture do you use any 
teaching tools to help 
determine if students 
understand the material as you 
go along, if so, what practices 
do you use? 
When they ask 
questions and 
overall 
participation, it 
shows they are 
paying attention. 
Letting them 
work on 
problems in class 
and I’ll ask a 
question and 
someone will 
volunteer an 
Questions & 
Answers 
I give them a 
review sheet with 
questions, short 
essays, read 
chapters and they 
go through the 
material then we 
Practicing 
questions in class.  
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answer.  
Sometimes it's 
just the look on 
their face.  
go through the 
questions 
together in class.  
7 How do you identify when a 
student is struggling in your 
course? 
It’s difficult but I 
rely on the peer 
mentors or walk 
around or call out 
and ask 
questions. Look 
for non-verbal 
cues.  
Attendance is a 
much bigger 
problem. I don’t 
find many 
students having 
blocks with 
topics when they 
attend.  
I identify them 
by their grade 
performance. 
That's something 
I struggle with 
this semester.  If 
they are not 
showing up 
frequently, I 
make an 
announcement in 
class. 
 
8 If you identify a struggling 
student do you intervene? If so, 
how? If not, why not? 
As long as I am 
aware that the 
student is 
struggling, I will 
intervene… One-
on-one.  
I’m not sure what 
to do. I try to get 
them started on 
the topics then 
help them as 
much as possible. 
I sent them 
individual emails 
asking if 
everything is ok.  
If I do see a 
student failing I 
would counsel 
them.  
Sometimes, I 
would approach 
them  
individually or 
send emails to 
discuss their 
attendance, 
lateness, etc. 
Announcing that 
these behaviors 
correlate with 
bad performance 
in class.  
 
9 When a student exhibits 
characteristics of failing do you 
intervene? If so, how and to 
what extent? 
I’m going to use 
everything in my 
arsenal to help 
the student. 
Foreign students 
value the 1-on-1 
interaction as 
compared to 
American born 
as they always so 
confident in 
themselves 
almost seemingly 
arrogant and 
don’t want help.  
I honestly have a 
few students that 
fail that did come 
to class regularly. 
I tell them your 
failing, it would 
be fine if you 
could work on 
your own outside 
of class but I see 
that you’re not so 
you have to make 
a major change if 
you want to pass 
this class.  
I would contact 
them personally 
and advise them 
how we should 
approach the 
issue and refer 
them to services 
on campus. I’ll 
give them a plan 
and ask if they 
could meet the 
benchmark.  If 
not, I advise 
them to drop the 
class cause it will 
affect their GPA.  
I had a 
conference with 
the entire class. I 
showed them 
their failed mid-
term grades and 
how much they 
needed to get on 
the rest of the 
exams in order to 
pass with at least 
a “C.”  
 
10 From a student’s perspective, 
what are areas in your teaching 
that may result in negative 
(bad) stress? Challenging 
(good) stress? 
As a negative 
stress, students 
will say I talk too 
fast because 
there is so much 
content to cover 
in a short period. 
As a positive, if 
the students see 
that you 
genuinely care 
and are 
passionate about 
the material they 
will engage.  
I’m still working 
on not going  too 
fast.  
Students do 
misunderstand at 
times. 
Sometimes some 
people might say 
“you push me in 
a good way” and 
some might say I 
push them in a 
bad way then 
they shut down. I 
teach according 
to how I was 
taught, it doesn’t 
mean it's the 
right way.  
More than half 
the class love the 
discussion that 
we have, they 
ask questions, 
this is good 
stress. But the 
same might be 
negative stress to 
students who just 
want to go home 
when the time to 
finish comes up.  
 
10
a 
Have you experienced a 
student going through learned 
helplessness in your 
classroom? 
Not asked.  People love to 
say, “I hate 
math.” Society 
has made it ok to 
hate math. 
Definitely.  I do 
see it sometimes 
when students 
just shut down at 
times.   
Students start to 
follow along then 
they shut down. I 
pause and go 
over the material 
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Definitely, I tell 
them the first 
step to being 
good at it is to 
stop saying 
you’re bad at it.   
 again, eventually 
they get it. A lot 
of what’s taught 
is new language 
for them. By the 
time they 
memorize the 1st 
term in the 1st 
minute of class, 
they probably 
forget it within 
30 minutes.  
11 During this study, students 
stated negative stress factors 
included lack of feedback from 
professors, language barriers 
and life outside of school.  
Knowing that these factors 
might play a role in students' 
success in your course, what 
does this information mean to 
you? 
It puts the 
ownership on the 
professor.  I 
assume that 
professors are 
here to teach 
what they are 
passionate about. 
What do I need 
to do to make the 
student 
experience 
better? We 
should be 
learning from our 
mistakes. 
I sort of 
understand it 
because it's very 
time consuming 
to make an exam 
especially if you 
want to use the 
same exam next 
semester.  
There’s things 
that you can’t 
control. I find 
lack of feedback 
hard to believe 
because people 
are assessed all 
the time. There’s 
issues with 
sender 
(instructor) and 
receiver 
(student). The 1st 
step has to be 
initiated by the 
student.    
I encourage 
students to come 
to me 1st with 
any issues. I 
don’t give exams 
back to students, 
I allow them to 
review it in my 
presence for 
feedback, then I 
collect both, the 
packet and 
scantron.  
 
12 Do you think you have a role in 
helping students overcome 
adversity in the classroom? If 
so, what is the role? If not, why 
not? 
If faculty are not 
helping students 
maybe they are 
burned out, 
tasked with other 
things and don’t 
have time, 
perhaps they are 
frustrated.  Or 
they genuinely 
don’t care about 
the students. 
Absolutely, I 
agree that we’re 
mentors in trying 
to guide them to 
be better 
thinkers. Help 
them become 
better students in 
a practical sense 
and become 
comfortable in 
asking questions. 
I think your role 
is to be a mentor. 
I can’t teach 
them everything 
but I could give 
enough 
information to 
build the 
foundation. But 
again, the student 
has to come 
forward. 
Being a mentor, 
some of them 
need advising 
and whatever 
they get is in the 
classroom with 
us. I tell them, 
one of their jobs 
is to become 
better than the 
instructor.  
 
13 Do you believe in the “weeding 
out” philosophy held by many 
STEM faculty members? Why 
or why not? 
That goes back to 
philosophy. Is 
this a real thing, 
if someone is 
doing that then 
they don’t really 
want to be a 
teacher.  
A little bit, you 
do need to weed 
out those that 
aren't capable.  
I’m a believer, 
yes and no, 
50/50. There 
needs to be 
gateway courses. 
There’s gotta be 
accountability. 
But it depends on 
the weeding.  
Ahhh, some folks 
like to say they 
are pre-med but 
the question is 
can they do the 
physics, general 
chemistry and so 
on.  
 
14 Nationally, of the 20% of 
incoming freshmen who enter 
community college with a 
STEM major, 69% of them 
drop out or switch their major 
to non-STEM field within their 
1st year. What does this mean 
to you? Could you see why this 
is? 
Its critical 
thinking, it's 
involved and 
students need to 
put in a lot of 
time and effort - 
they may get 
burned out.  It's 
not easy. Some 
students are not 
prepared or have 
math anxiety 
from previous 
experience. The 
perception is bad 
I speculate that 
it’s too hard, they 
don’t feel like 
doing it anymore 
or “it's too hard 
so I can’t do it.”  
STEM is not an 
easy subject. Its 
heavy with 
concepts not easy 
to master. Other 
factors include 
curricula 
development, 
like sequencing 
and pre-college 
courses.  Also, 
students are 
unprepared for 
the rigors of the 
program.  
The course is too 
demanding, some 
of them are not 
prepared for it or 
what is expected 
of them in these 
courses.  
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15 Do you feel your department 
and the college provides 
enough resources for students 
to succeed? If so, what 
resources are provided? If not, 
what resources are needed? 
The library. We 
need more 
marketing and 
outreach.  It 
takes a village to 
support student 
success.  All of 
us working 
together and 
sharing the same 
vision.  It has to 
be put in action. 
We have to be 
motivated about 
the services we 
provide.   
Yes, we offer an 
incredible 
amount of 
resources for free 
to students. I’m 
running out of 
ideas on what to 
do to help them. 
I’ve tried so 
many things. I 
think we offered 
enough but more 
is welcomed.  
the College has 
FYS* and a lot 
of remediation 
courses, 
academic 
learning center, a 
writing center, & 
math tutoring 
lab. Too many 
resources and 
they don’t know 
which ones to 
pick and choose.  
There’s a lot of 
resources but do 
the students take 
time to explore 
these resources. 
Do the students 
make the effort 
to go find these 
resources.  
 
 
 
 
 
 
Figure 4. 1 depicts the student only open coding categories derived from interviews with student 
participants.  
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Figure 4. 2 depicts the faculty open coding categories derived from interviews during individual 
interviews with faculty and faculty forums.  
 
Results and Discussion 
 
How is the phenomenon of learned helplessness experienced by student and faculty 
study participants in the STEM classroom of participation at the community college level?   
 
The general results of this study revealed that several factors in the classroom may 
provoke negative stress or learned helplessness.  These factors included rushed chalk and talk 
lectures, language barriers between students and faculty and the lack of feedback on exams.  
Many of these factors can be addressed in the STEM classroom by using course administrative 
software, such as Blackboard, to offer student feedback outside of the classroom and using 
PowerPoints with words faculty and students find difficult to say and hear.  Reducing the amount 
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of content covered in the classroom must be discussed and addressed by respective departments 
but overall this may slow down the lectures.  Using active learning techniques in the classroom 
may help students engage in depth with the content required.  Also, using active learning tools 
outside the classroom coupled with the use of technology, for instance blackboard, may help 
students engage with the material at their own pace.   
 
Central Themes 
The central themes that were uncovered through the interview process can be categorized 
in Turner's (2012) three levels of reality: microlevel (students & faculty individual lived 
experiences), mesolevel (interaction in the STEM classroom) and macrolevel (the institution). 
The phenomenology at each level revealed a difference in the perception and reality of the 
stakeholders as it relates to learned helplessness and coping.  
The microlevel of reality for students engaging in the STEM classroom revealed that 
students took issue with individual professors not providing feedback, language barriers, rushed 
lectures, first exam outcomes and respondents’ attitudes towards learned helplessness were 
central themes and causal conditions that arose from the respondents lived experiences while in 
the classroom (see Table 4. 3, responses to questions 3, 7 & 9 and Figure 4. 1).  
The faculty responses straddled between Turner’s (2012) meso and macrolevels of reality 
with whether or not they identified attributes of learned helplessness among their student 
population in the classroom.  The coded themes that arose from the faculty responses include the 
need to reduce the pace of lectures, providing students with feedback on exams, ways faculty 
identify learned helplessness in the classroom, unprepared students and student confidence.   
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Several open codes overlapped between student and faculty.  For instance, rushed 
lectures, student confidence and feedback on exams.  However, the reality from both the student 
and faculty perspectives were greatly difference in some cases.  The open code for feedback on 
exams was shared but students felt feedback on exams and reviewing their mistakes would be 
helpful towards learning and better understanding the material whereas faculty was resistant to 
allowing students to review their past exams in fear they would make a copy of it and expose it 
to other students.  This is explained further in the results and discussion section.   
 
Causal Conditions of Phenomena Related to Learned Helplessness and locus of control 
 
Feedback on test and exams 
Participants stated that going over a test to understand how and why they got an answer 
incorrect was helpful.  However, when faculty denied access to exams in fear that other cohorts 
would get an unfair advantage, it prevented students from learning from their mistakes, thereby 
removing their sense of control over understanding the material.  In response to question 11 in 
Table 4. 4 which read, “During this study, students stated negative stress factors included lack of 
feedback from professors, language barriers and life outside of school. Knowing that these 
factors might play a role in student success in your course, what does this information mean to 
you?” Faculty 1 stated, “it puts the ownership on the professor.  I assume professors are here to 
teach what they are passionate about. What do I need to do to make the student experience 
better? We should be learning from our mistakes” (see Table 4. 4, question 11).  Faculty 2 stated, 
“I sort of understand it because it’s very time consuming to make an exam especially if you want 
to use the same exam next semester” (see Table 4. 4, question 11).  Affording students with the 
opportunity to review exams under supervision may be beneficial to reducing test anxiety, 
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learned helplessness and uncover student misconceptions with the concepts.  Several studies 
analyzed the effectiveness of feedback as a benefit to student learning and successful outcome.  
These studies determined that feedback showed a positive effect on student outcomes during 
their first year (Bayerlein, 2014; Poulos & Mahoney, 2008; Ramsden, 1988).  
 
Language barriers  
Language and heavy accents were identified as a difficult challenge toward the teaching 
and learning process for students in this study.  In Table 4. 3, question 3, student 3 stated, “have 
to teach myself, the professors’ accent is a barrier to learning.”  In that same Table, student 4 
stated, “Professors accent made it difficult to learn” (Table 4. 3, question 3).  It is common 
practice that STEM professors immigrate to the United States for a chance at a better life through 
gainful employment.  This phenomenon often comes with accents not familiar to the native 
English-speaking learner.  The inability to understand a professor due to their unfamiliar accents 
created a barrier and made learning all the more challenging for some respondents (see Table 4. 
3, responses to question 3).  In a study conducted by McLean (2008) found that immigrated 
faculty stated they were aware that their students had difficulty understanding their lectures.  
They also expressed that their student evaluations indicated students admit difficulty with 
learning course materials due to their accents (McLean, 2008). 
 
Student Confidence 
An area where faculty and students differed in matters of opinion was evident in their 
view on confidence. Students internalizing their locus of control often questioned their ability to 
perform well on course assessments due to a lack of confidence (see Table 4. 3, responses to 
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questions 8 and 9).  Student respondents who externalized their locus of control mentioned that 
the course went by too quickly to absorb the content at the expected rate (see Table 4. 3, 
responses to questions 1, 2 and 3).  Faculty respondent 1 felt that students were overconfident 
and were reluctant to ask for help (see Table 4. 4, question 9). When it came to exams and the 
learning of content it appeared that some students lacked confidence in their success (see Table 
4. 3, question 10).  Student 1 stated, “I was worried.” Student 2 stated, “I started to cry and 
[became] unmotivated.”  Student 3 stated, “[I felt] horrible, because I know I’m capable of doing 
better.”  And lastly, student 4 indicated, “it did discourage me a bit because I studied and 
reviewed with others before the exam” (See Table 4. 3, responses to question 10).  Lacking 
confidence may result in students changing answers on an exam or failing to ask clarifying 
questions during class.  A lack of confidence and repeated failures on a course assessment could 
be a causal condition towards learned helplessness.  
 
Phenomena resulting from causal condition factors 
 
Learned helplessness in the STEM classroom  
In general, student respondents had mixed feelings regarding learned helplessness.  When 
asked if they ever felt a sense of learned helplessness in their STEM course (Table 4. 3, question 
9), student 1 stated, “no, with studying I felt a little more confident in myself” (Table 4. 3, 
question 9).  Student 2 indicated, “at moments but I got over it.”  And, student 3 stated, “no, I try 
to look at things positively, I never got to the point where I wanted to give up.”  Student 2 was 
the only respondent who identified feeling a sense of helplessness when it came to his STEM 
courses.  Within this study it appeared that 33% of respondents experienced some form of 
learned helplessness and was able to articulate those feelings to researchers.  Using Turner’s 
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microlevel of reality (2012), it appears that one student was able to identify with the learned 
helplessness behavioral phenomenon.  The feeling of learned helplessness was short-lived as the 
respondent was able to overcome this phenomenon seemingly on their own.  The success to 
overcoming learned helplessness could be associated with learned resourcefulness (Rosenbaum, 
1980; Akgun & Ciarrochi, 2003) or their internal locus of control (Hiroto, 1974).  Student 4 did 
not get the opportunity to answer question 9 therefore no response was recorded.   
The researchers asked faculty whether students’ experienced learned helplessness in their 
classroom (see Table 4. 4, question 10a).  The faculty responses, for the most part, were in the 
affirmative in which Faculty 2 stated, “people love to say, I hate math.  Society has made it ok to 
hate math.  Definitely, I tell them the first step to being good at it is to stop saying you’re bad at 
it.”  Faculty 3 stated, “definitely, I do see it sometimes when students just shut down at times.”  
Faculty 4 stated, “students start to follow along then they shut down.  I pause and go over the 
material again.  Eventually, they get it.  A lot of what’s taught is new language for them.  By the 
time they memorize the 1st term in the 1st minute of class, they probably forget it within 30 
minutes.”  Two-thirds of the faculty who were asked this question noticed that students shut 
down in class (see Table 4. 4, question 10a).  One faculty member stated when he acknowledges 
the shutdown he would go over the material again in hopes of restoring their motivation to learn.  
Faculty 1 and 5 were not asked question 10a because this question was added based on member 
checking student responses as the study progressed.   
 
Context in which coping and strategies towards overcoming adversity in the STEM 
classroom developed 
 
First exam outcomes 
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 A pattern was discovered in which all respondents in this study stated they failed the first 
exam in their STEM course.  Student 1 stated, he received a 59% because there was a lot of 
details on the plant and he really didn’t learn everything the first time (see Table 4. 3, question 
6).  Student 2 stated, he got a 56% because of lack of vigorous studying and there wasn’t enough 
time to learn the material (see Table 4. 3, question 6).  Student 3 stated, “I didn’t do too good on 
a pre-calculus test, I made mistakes, I wasn’t able to answer a couple of questions that I had 
difficulty understanding or maybe it was me not understanding the lecture” (see Table 4. 3, 
question 6).  Student 4 stated, “most of the class did poorly on the 1st exam because the exam 
wasn’t that long after we had started the class.  We didn’t have a lot of time to cover the material.  
There was a lot to study” (see Table 4. 3, question 6).  Contrary to the study conducted by Mills, 
Sweeney & Bonner (2009), the respondents’ first exam did not predict their overall course 
performance and outcomes.  75% of the student respondents in this study who failed their first 
exam passed the course.  According to Mills, Sweeney & Bonner’s study (2009) passing the first 
exam was a strong predictor of student success.   
 
Rushed lectures 
Several participants stated that professors who spoke very fast rushed through the lectures 
and was not giving students enough time to learn the material provoked negative stress (see 
Table 4. 3, question 3 & 6, student response to question 1 & 2 and see Table 4. 4, question 10).  
Two faculty members stated they spoke fast due to the amount of content that required coverage 
in the course (Table 4. 4, question 10, Faculty 1 & 2).  Question 10 in Table 4. 4 asked the 
faculty, “From a student’s perspective, what are the areas in your teaching that may result in 
negative (bad) stress?  Challenging (good) stress?”  Faculty 1 stated, “As a negative stress, 
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students will say I talk too fast because there is so much content to cover in a short period…”  
Faculty 2 stated, “I’m still working on not going too fast.”  The amount of content requiring 
coverage paired with the fast pace of the lecture increased the students' difficulty with learning 
the material.  In this atmosphere, those that were resilience stated they taught themselves (Table 
4. 3, question 3, Student 3).  Student 2 stated, “I got a 56% because of lack of vigorous studying, 
and there wasn’t enough time to learn the material” (see Table 4. 3, question 6).  Student 1 
stated, “She (the professor) was fine but she was rushing because the course went fast and it was 
her first time teaching it this summer” (see Table 4. 3, question 3).  Student 4 in question one 
stated, “Pre-Calculus became difficult because we fall behind and rushed to keep up.”  It is 
important to mention that student 4 failed her chemistry course and did poorly in her Pre-
Calculus course by earning a “D” grade.  She stated, that repeated failure on an assessment 
discouraged her because she studied and reviewed with others before the exam (see Table 4. 3, 
questions 10).  Resilient participants not only completed all requirements for this study but also 
completed and passed their STEM courses except one.  75% of the student participants stated 
they learned the subject matter through self-teaching.  Researchers from this study contacted two 
students that dropped out of the study, and ultimately the college that revealed they were not 
doing well in their STEM courses and decided to work rather than struggle through college.   
They plan on returning in the future.  
 
Unprepared students or False Foundations of knowledge 
During the faculty focus group, the concept of sequencing and prerequisite courses was 
discussed.  Faculty revealed that they assumed students’ level of academic knowledge based on 
preceding courses.  Faculty in this study, attributed the 69% STEM attrition rates to students 
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being unprepared while transitioning through sequential courses, or the subject matter being too 
demanding or hard (see Table 4. 4, question 14).  Faculty 1 stated, “[STEM] is critical thinking, 
its involved and students’ need to put in a lot of time and effort, they may get burned out.  It’s 
not easy.  Some students are not prepared or have math anxiety from previous experience.  The 
perception [of math] is bad.”  Faculty 2 stated, “I speculate that it’s too hard, they don’t feel like 
doing it anymore or its too hard so I can’t do it.” Faculty 3 agreed with Faculty 1 and 2 but 
further stated, “STEM is not an easy subject.  It’s heavy with concepts not easy to master.  Other 
factors include curricula development, like sequencing and pre-college courses.  Also, students 
are unprepared for the rigors of the program.”  Faculty 4 echoed the sentiments of the other 
faculty members by stating, “the course is too demanding.  Some of them are not prepared for it 
or what is expected of them in these courses.”   
During the discussion, the absence of accountability to determine what students learned 
during previous semesters in the advanced courses was needed.  The revelation that many faculty 
may be building on false foundations of knowledge may provoke learned helplessness in the 
classroom.  Faculty 3 stated that he expected students to remember concepts in-depth despite 
being taught the material five years before taking his course. As this is a fair expectation, the 
question remains whether it is realistic to the fullest extent?  Aforementioned, lectures at times 
get rushed, and faculty tend to maintain a fast-paced lecture which mirrors the process of 
cramming.  Can a student retain knowledge over time learned through the cramming process?  
Faculty respondents explained that the pace of the course had a lot to do with the amount of 
content to be covered in a short amount of time.  Learning at a rapid pace may be similar to 
cramming which studies have shown is an ineffective approach toward long term memory and 
recall (McIntyre & Munson, 2008; Kornell, 2009).  
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Intervening conditions influencing the development of coping strategies towards 
overcoming adversity in the STEM classroom.  
 
Seeking help from peers and faculty 
During the interviews among students, two factors stood out as intervening conditions 
that influenced their outcome with overcoming adversity in the STEM classroom which were 
help from fellow peers and visiting advisors and professors.  Student 4 stated, “I went and visited 
friends at a senior college who was taking a higher Chem. class.  I asked them for help and tips” 
(see Table 4. 3, question 7).  Student 1 stated, “Group study with a couple of classmates right 
after class” (see Table 4. 3, question 7).  Student 2 stated, “Yes, professors office hours… was 
helpful” (see Table 4. 3, question 2).  Student 4 stated, "my advisor recommended tutoring and 
professors office hours were helpful" (see Table 4. 3, response to question 2).  These students 
exhibited traits of learned resourcefulness and displayed a level of internal control that helped to 
determine their outcomes and overcome any characteristics that may lead to learned 
helplessness.   
 
Faculty as mentors 
Faculty who was interviewed did not mention the words peer mentoring nor did they 
offer students the option to see them during office hours during the recorded sessions however, 
they all mentioned they would help struggling students and feel they serve as mentors to them.  
Researchers asked faculty if they have a shared role in helping students overcome adversity in 
the classroom (see Table 4. 4, question 12).  Faculty 3 stated, "I think your role is to be a mentor. 
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I can’t teach them everything but I could give enough information to build the foundation. But 
again, the student has to come forward." Faculty 2 stated, "Absolutely, I agree that we’re mentors 
in trying to guide them to be better thinkers. Help them become better students in a practical 
sense and become comfortable in asking questions."  Faculty 3 stated, "Being a mentor, some of 
them need advising and whatever they get is in the classroom with us. I tell them, one of their 
jobs is to become better than the instructor." Faculty 4 stated, "If faculty are not helping students 
maybe they are burned out, tasked with other things and don’t have time, perhaps they are 
frustrated.  Or they genuinely don’t care about the students." (see Table 4. 4, responses to 
question 12).  It would appear that the majority of the faculty in this study agreed that their 
faculty role included mentorship for their students in the classroom.  McKinsey (2016) noted that 
education research points to the benefits of instructor-student relationships that yield positive 
student outcomes. But she also explained that effective mentoring can start in the classroom but 
must take shape outside in a less formal setting, i.e., Office hours, research squads, etc. 
(McKinsey, 2016).  Faculty who engage with students outside of classroom on a one-to-one basis 
can intervene as a factor towards successful student outcomes thereby help reduce the effects of 
the attributes for learned helplessness experienced during STEM instruction.   
 
Strategies for coping and overcoming adversity in the STEM classroom 
 
Student implemented strategies (Learned Resourcefulness, Locus of Control and Growth 
Mindset)  
           Students and faculty in this study identified several strategies that aided in coping and 
overcoming adversity in the STEM classroom.  Student respondents mentioned going to tutoring 
helped to boost their confidence in the subject matter, teaching themselves, forming study 
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groups, increasing the number of hours they studied on a particular subject and positive thinking.  
Students were asked whether they felt they were provided adequate support to succeed in their 
STEM courses student 1 stated, "yes, tutoring, lab manual and teaching assistant were helpful" 
(See Table 4. 3, question 2). Student 2 stated, "...saw tutor once was helpful to develop 
confidence to study on my own." Student 4 stated her advisor recommended that she attend 
tutoring. While student 3 stated, "Tutoring was available but I never went." All students in this 
study was aware and encouraged to participate in tutoring services however only three of them 
admitted to going. The frequency of attendance at tutoring was not explored at the time of the 
study but is relevant to determining and understanding the factors that contribute to student 
success.  
          Consequently, as student respondents in this study admitted to failing their first STEM 
exam, a follow up question explored whether the students took preventative measures to 
overcome another failed attempt (see Table 4. 3, questions 6 & 7).  Student 1 stated he held a 
"group study with a couple of classmates right after class." Student 2 explained he did, "a lot 
more studying, hard work, note taking, paying attention. I studied a month in advance on a set 
schedule." Student 3, albeit admitted he did not attend tutoring stated, "definitely study more, 
possibly attending tutoring, studying and practicing until I came up with a solution" (see Table 4. 
3, student responses to question 7).  Student 3 also indicated that he had to teach himself the 
course material due to his instructor having an accent which created a barrier to learning in his 
STEM classroom (see Table 4. 3, student response to question 3).  Moreover, when faced with 
adversity student 3 stated, "I try to look at things positively, I never got to the point where I 
wanted to give up" (see Table 4. 3, response to question 9).  The steps taken by the students to 
overcome their initial failure aligns with learned resourcefulness (Rosenbaum, 1980; Rosenbaum 
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& Jaffe, 1983; Akgun & Ciarrochi, 2003), Hiroto's (1974) internal locus of control and Dweck's 
(2008) growth mindset for positive thinking.  
 
Faculty implemented strategies.   
          During the interview process, faculty identified a series of strategies to help students 
overcome adversity in the STEM classroom.  Strategies included monitoring student attendance, 
using chalk and talk as a teaching style, asking questions during the lecture to simulate student 
participation and assess if they are following along, counseling students who are 
underperforming and encouraging students to learn on their own.  To help covey course content 
to students, four out of five faculty interviewed in this study indicated their preferred style of 
teaching was chalk and talk embedded with active learning techniques like problem solving 
incorporated into the lecture (see Table 4. 5, responses to question 5.) 
Researchers probed faculty with strategies they used to identify a student struggling in 
their courses, faculty 1 stated, “it’s difficult, but I rely on the peer mentors or walk around or call 
out and ask questions.  [I] look for non-verbal cues” (Table 4. 4, question 7).  Faculty 2 stated, 
“attendance is a much bigger problem, I don’t find many students having blocks with topics 
when they attend.”  Faculty 3 stated, “I identify them by their grade performance.” And Faculty 
4 stated, “that’s something I struggle with this semester.  If they are not showing up frequently, I 
make an announcement in class.”   
Researchers then probed faculty for strategies they used to help students who are failing 
in their courses.  Faculty 2 stated, "I tell them your failing, it would be fine if you could work on 
your own outside of class but I see that you’re not so you have to make a major change if you 
want to pass this class." Faculty 3 stated he would, "contact them personally and advise them 
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how we should approach the issue and refer them to services on campus. I’ll give them a plan 
and ask if they could meet the benchmark.  If not, I advise them to drop the class 'cause it will 
affect their GPA." Faculty 4 stated, "I had a conference with the entire class. I showed them their 
failed midterm grades and how much they needed to get on the rest of the exams in order to pass 
with at least a “C” (see Table 4. 5, responses to question 9).    
 
Consequences of Strategies for coping and overcoming adversity in the STEM classroom 
Of the students who participated in this portion of the study, four students completed the 
interview process on which three of them successfully passed their STEM course and was slated 
to advance into the next sequence of courses at the time of this evaluation.  Of the students 
interviewed, despite going to math tutoring, getting help from peers at the senior college level 
and attending each class, one student failed both her chemistry and pre-calculus course.  
From the faculty's microlevel of reality, if the student passed the assessment, then the 
student was learning.  However, if a student failed, it was attributed to poor attendance as 
opposed to other contributing factors that could lead to a failure, for example, misconceptions or 
misunderstanding of lecture content that may lead to dissociation and absenteeism.  An attribute 
for learned helplessness includes a lack of motivation resulting from a loss of control when faced 
with repeated adversity (Seligman, 1972; Miller & Seligman, 1975; and Klein, Fencil-Morse & 
Seligman, 1976).  There may exist a correlation between absenteeism and a lack of motivation 
for the subject matter due to Learned Helplessness.  Albeit, the fact remains 69% of first-year 
STEM majors drop out or switch their major in the first year of college (Chen et. al., 2013)  
 
 
 
  154 
Validation 
To improve the validity of this study, the researcher used member checking to discuss 
apparent themes revealed during one-on-one student interviews and during faculty forums.   The 
researcher shared this chapter with student and faculty respondents to confirm the interviews and 
findings reflected their thoughts and views.  Information collected from study respondents was 
triangulated using the internal university-wide database that identifies courses taken and taught, 
mid-term and final grades, students major and whether the faculty referred the students in the 
study for tutoring or other services.  To validate the transcribed interviews, one researcher typed 
up the transcript and another researcher read through the transcript while listening to the audio 
version of the interview to compare notes.  Handwritten notes were also used to help triangulate 
the transcribed interviews.   Validity was confirmed according to Creswell (2012) constant 
comparative procedure for open and axial coding.  This process included posing the six 
systematic design questions to the study that related to the open codes that was initially 
discovered.  Using discriminant sampling, the researcher then returned to the data to identify 
evidence to answer the six systematic design questions (Creswell, 2012).  Due to the small 
sample size with both student and faculty respondent’s generalizability must be confide to the 
study participants within this study.   An outlier was observed with faculty in question 4 which 
inquired about “how many of [their] students were people of color?” (see Table 4. 5).  Four of 
the five faculty indicated over 50% of their students were from a population of color, however, 
faculty 5 stated, “I can’t, I have no idea how to estimate that... I didn’t know Hispanics were 
colored.”  This was not the findings of the other faculty despite 98% of the campus community 
identifying as people of color (see Pie Chart 1. 2: CUNY 2018 in Chapter 1).  It is important to 
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note that the definition of the term “people of color” was unknown to faculty 5 at the time of this 
study.  
 
Study limitations 
According to Morgan (1996), an ideal focus group will have 6 to 10 participants.  This 
study had a total of five faculty representatives. This sample size is not enough to make any 
generalized statements on faculty views, but it may be enough to glean emerging patterns that 
may exist.  Also, at the time of this report, there were only four students who completed all 
aspects of the study and thus completed the interview.  This sample size is not reflective of the 
student population but again may glean emerging patterns that may exist.  During the coding 
phase, the primary investigator determined the final codes for the study based on peer debriefing 
sessions, patterns that were revealed from the study and those relevant to answering the research 
question.  Due to a faulty device, the recording for the 5th faculty member interviewed was loss.  
Therefore, all data for the 5th faculty member stopped at question 4.  The full scope of the 
remainder of that interview was taken from handwritten notes captured during the interview 
process.  
 
Conclusion 
 
Study Implications 
Lecturing is the leading practice of teaching by educators of all types.  Lecturing is used 
to cover large amounts of information in a short period (Omelicheva and Avdeyeva, 2008; 
Charlton, 2006).  At a Community College in NYC, lecture courses range between 50 minutes 
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and 3 hours.  Lectures often consist of chalk and talk, PowerPoints and Prezis.  Chalk and talk, a 
technique used by the majority of faculty in this study is where instructors write verbiage on the 
chalk/Smart board.  This technique often helps students to take copious notes.  PowerPoints and 
Prezi’s are newer ways to instruct classes through guided presentations.  This tool is used to 
reduce note taking in the effort to increase active listening (Bartsch & Cobern, 2003).  According 
to the literature, lecturing alone mainly results in short-term memorization due to students not 
making a connection with the material (Green and Dorn, 1999; Benware & Deci, 1984).  A 
major critique of lecturing is that it is a passive approach to learning and often misses the 
opportunity for students to foster skills of application, analysis, and evaluation with the covered 
material (Omelicheva and Avdeyeva, 2008).   
Active learning methods introduced in the mid-1980s increases the engagement and 
learning of covered material.  Active learning consists of teaching techniques used to engage 
students to think critically about the material and to enhance the depth and breadth of knowledge 
acquisition.  Examples of active learning techniques include Think-Pair-Share, Problem-based 
learning, discussions, and minute-papers.  Faculty in this study identified with the use of problem 
based learning during the instructional process.  These activities, once deployed effectively in the 
classroom are noted to be successful with increasing the knowledge and critical thinking skills of 
active learners (Silberman, 1996; Kameenui & Carnine, 1998; Walker, 2003; Prince, 2014; 
Freeman et al., 2014).  Contemporary literature shows a shift took place from lecturing as a 
primary teaching technique to active learning as an effective learning style (Green & Dorn, 1999; 
Omelicheva and Avdeyeva, 2008). This dichotomous relationship between teaching and learning 
is essential as a combined practice.  Lecturing as passive learning and active learning employed 
independently are less effective than when combined (Omelicheva and Avdeyeva, 2008).  
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Lecturing with active learning techniques was proven effective towards building content-based 
knowledge, memorization, recall and critical thinking (Freeman et al., 2014; Omelicheva and 
Avdeyeva, 2008; Prince, 2004; Kameenui & Carnine, 1998;  Benware and Deci 1984).  This 
study's implications include combining lecturing with active learning techniques to increase 
student success in the STEM classroom.  
This study also implicated as a best practice approach the need to continuously train 
faculty not only on effective teaching techniques but also to mentor and effectively identify 
failing or struggling students in the STEM classroom. Two out of four faculty in this study were 
able to identify learned helplessness in the STEM classroom when students seemed to "shut 
down" or mentally disengaged from the lecture. Two faculty members also stated they struggled 
with identify struggling students in their classrooms.  An implication to better assist and prepares 
faculty with the knowledge for identifying a struggling students and ways to help them can be 
developed in a professional development workshop.  Using Seligman’s (1974) attributes for 
learned helplessness will help faculty identify moments when they are losing a student during 
course instruction.  These attributes, lack of motivation, a sense of having no control over the 
outcome, repeatedly failing course assessments combined with sadness, depression or 
withdrawing from participation or not paying attention during the lecture can be signs the faculty 
is losing the student. Combining lecturing with active learning can also help faculty ensure 
students are keeping up with the course and are not failing behind.  One faculty member 
indicated that he walks around the classroom as students are engaged in their assignments. This 
allows the faculty member to view students' work and uncover misconceptions or 
misunderstandings on a one-to-one basis.  
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Mentoring students as per Mckinsey (2016) starts in the classroom. Mentoring can be an 
essential component to helping students overcome adversity in the STEM classroom. Albeit, the 
student must contribute to their success by being resourceful, faculty can also assist by 
encouraging and mentoring students to participate in campus resources like tutoring, visiting 
them during office hours, forming effective study groups, etc.  Of the three phases of mentoring, 
the first is establishing a connection with the student (McKinsey, 2016). Connections could be 
established by faculty asking a student to visit them during their office hours. During the visit, 
faculty can serve as a mentor by listening and referring the student to campus resources that may 
assist them with overcoming their adversity. Resources can include tutoring, personal 
counseling, career services, the library, a food pantry, on campus child care services, etc.  An 
effective mentor must stay informed about the resources available to the campus community.  A 
yearly workshop that discusses resources available to students may provide faculty with an 
arsenal of information they could provide to students in need. According to McKinsey (2016) 
students who were mentored by faculty had great outcomes toward student success and credited 
their success to the faculty member that assists them.  As a form of best practices, the findings of 
this study implicate that the institution, considered that macrolevel of reality, can better assist 
students by implementing professional development workshops towards Identifying learned 
helplessness in the classroom and mentorship.  
Referring back to the pre-test survey and cortisol results, Student 1, during the interview, 
stated he relied on study groups with his peers to pass his courses.  His pre-test survey composite 
score was 153, indicating he was at moderate-risk for experiencing learned helplessness in the 
STEM classroom (see Chapter 2, Table 2.11, Participant 16).  Further, on Carver’s planning 
scale, Student 1 scored 14 (reference range 10-14) using the positive coping skill range of the 
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learned helplessness rubric found in Chapter 2, Table 2.10. On Carver’s use of instrumental 
social support scale, student 1 scored 22 ( 29) using the negative coping skill range of the 
learned helplessness rubric (see Chapter 2, Table 2.10).  The score of 14 on the planning scale 
implies the student would set a plan to deal with potential adversity in the classroom.  This score 
is evident in the student teaming up with his classmates after each class to review.  The score of 
22 on the instrumental social support scale is below the reference range.  The score coincides 
with the student expressing he solely relied on study groups.  He did not attend tutoring nor make 
use of other campus resources, such as visiting professors or advisors.  Student 1 stated during 
the interview that the time between exams in the classroom was stressful.  In addition, his 
cortisol levels were elevated before lecture at 0.168㎍/mL (baseline: 0.265㎍/mL - 0.312㎍/mL) 
and slightly during finals at 0.149 (0.265㎍/mL – 0.312㎍/mL) (see Chapter 3, Case study 1).  
On the journal form, Student 1 indicated that he was feeling agitated before the lecture exam 
because he skipped breakfast.  Therefore, his elevated cortisol level before the lecture was not 
due to learned helplessness or his STEM course.  Moreover, Student 1 recorded in the journal 
form that he stressed before the final exam.  The implication regarding this students’ ultimate 
success in college is forthcoming, pending the one-year review.  
           After failing his first STEM exam, Student 2 stated he studied more, took more notes, 
paid more attention in class, and studied a month in advance.  This students’ composite score on 
the pre-test survey was 136, implying he is at high-risk for experiencing learned helplessness in 
the STEM classroom. (see Chapter 2, Table 2.11, participant 10).  On Carver’s planning scale, 
the student scored 10 (reference range: 10-14) using the positive coping skill range of the learned 
helplessness scale (see Chapter 2, Table 2.11, Participant 10).  A score of 10 on this scale 
indicated that the student planned to overcome adversity in the STEM classroom.  The student 
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implemented strategies such as studying more, taking more notes, and paying more attention in 
class.  On Carver’s use of instrumental social support scale, Student 2 scored 18 ( 29) using the 
negative coping range on the learned helplessness rubric (see Chapter 2, Table 2.10).  Also, the 
low score of 18 on the instrumental social support scale confirmed that the student would not 
engage in tutoring, visiting professor office hours, or seeing advisors.  The student instead took 
on an internal locus of control approach and increased his learning by self-teaching.  The lack of 
cortisol samples during lecture and midterm as well as journal entries, poses a challenge for 
determining the stress levels experienced by Student 2 amid his STEM course (see Chapter 3, 
case study 3).  However, Student 2 did experience stress before his final exam with a cortisol 
level of 0.255㎍/mL (baseline: 0.215㎍/mL – 0.311㎍/mL) that dissipated to 0.113㎍/mL 
(baseline: 0.215㎍/mL – 0.311㎍/mL) after the final exam terminated.  He also stated he was 
“always stressed out that I was going to fail.” (see Table 3.2, Student 2, Question 8).  A full 
assessment of whether he will persist in STEM is forthcoming.  
 Student 3 stated he did not attend tutoring during the semester that he participated in the 
study because he did not have any questions.  When asked what he would do if he failed a STEM 
exam repeatedly, Student 3 mentioned he probably would attend tutoring.  Further, he stated, if 
he experienced adversity in the STEM classroom, he would study more. Student 3 had a pre-test 
composite score of 139 (see Chapter 2, Table 2.11, Participant 9).  According to the learned 
helplessness rubric, this score predicts the student is high-risk for experiencing learned 
helplessness in the STEM classroom.  On Carver’s planning coping scale, student 3 scored 12 
(10-14) on the positive coping range (see Chapter 2, Table 2.11, Participant 9).  This score 
confirms that Student 3 would plan to deal with adversity in the STEM classroom by studying 
more and possibly going to tutoring (see Table 4.3, Student 3, Question 2 & 7).  However, on 
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Carver’s use of instrumental social support scale, student 3 scored 35 (30 – 42) on the positive 
coping skill range (see Chapter 2, Table 2.10).  A score of 35 on the pre-test survey for social 
support means the student indicated they would attend tutoring, visit advisors, and meet with 
professors during office hours.  As an explanation, Student 3 did not understand the value of 
tutoring when he stated he did not have questions as to his rationale for not attending.  Another 
hypothesis is that student 3 was intellectually capable of mastering the material and lack the 
necessity for participating in tutoring.  Student 3 had a daily cortisol level that was lower than the 
average participant in this study (see Chapter 3, Case study 4).  However, he did experience 
stress after his midterm exam (0.241㎍/mL and before his final exam (0.516) ㎍/mL(see Chapter 
3, Case study 4).  It is important to note that his baseline was 0.163㎍/mL – 0.116㎍/mL.  After 
his midterm exam, he stated on the journal entry form that he felt like a failure, and he felt 
unaccomplished.  Despite feeling this way, he admitted during the interview that he did not 
attend tutoring.  There were several contradictions between what the student reported on the pre-
test survey, how he felt during his midterm exam, and what he stated during the interview. 
Further analysis of whether the student persists in STEM is forthcoming in the 5th Chapter.  
 Student 4 stated during the interview that when she failed her Chemistry exam, ergo she 
visited friends at another college for help.  Her peers offered her tips and assistance with 
understanding the content. She attended tutoring a few times for her math course but did not go 
to tutoring for her Chemistry course.  Student 4 had a pre-test composite score of 158 (see 
Chapter 2, Table 2.11, Participant 1).  According to the learned helplessness rubric, this score 
predicts the student is at moderate-risk for experiencing learned helplessness in the STEM 
classroom.  On Carver’s planning coping scale, student 4 scored 10 (10-14) on the positive 
coping range (see Chapter 2, Table 2.11, Participant 1).  This score contradicts what the student 
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stated during her interview regarding whether she would plan to deal with adversity in the STEM 
classroom (see Table 4.3, Student 3, Question 2 & 7).  Student 4 stated she visited her friends but 
did not devise a plan to overcome the adversity in the STEM classroom.  On Carver’s use of 
instrumental social support scale, student 4 scored 32 (30 – 42) on the positive coping skill range 
(see Chapter 2, Table 2.10).  A score of 32 on the pre-test survey for social support again 
contradicts the responses given by student 4.  The social support score indicates that the student 
would attend tutoring, visit her advisor, and meet with her professors during office hours. 
However, Student 4 utilized none of these resources while experiencing failures in her STEM 
courses.  We hypothesize that student 4 indicated on the pre-test survey proposed behaviors that 
she should execute in the event she was failing her STEM class.  As the adversity manifested, the 
reality of how the student coped did not align with the proposed behaviors.  Student 4 had an 
increased cortisol level after the lecture (0.239㎍/mL), before and after midterm (0.315㎍/mL 
and 0.229㎍/mL, respectively) and before and after her final exam (0.307㎍/mL and 0.297㎍
/mL, respectively) where stress was present.  Her baseline was 0.161㎍/mL – 0.590㎍/mL (see 
Chapter 3, Case study 5).  The stress experienced during the midterm was associated with 
Student 4 feeling anxious.  Feeling sleepy was ruled out as a cause for the increase in cortisol 
due to the baseline before the lecture being 0.132㎍/mL a month before the midterm exam (see 
Chapter 3, Case study 5).  Student 4 indicated that she was nervous and stressed before her final 
exam, which attested to her elevated cortisol levels. Despite feeling stressed and indicating she 
was failing her STEM courses, Student 4 did not participate in tutoring for Chemistry and barely 
attended tutoring for her math course.  Further analysis of whether the student persisted in STEM 
is forthcoming.  
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CHAPTER 5 
 
Introduction 
 
          The theory of learned helplessness is multifaceted and comprised of three dimensions of 
uncontrollability commonly referred to in this study as the absence of control.  The three aspects 
are (a) cognitive - students learn that responses and outcomes to uncontrollable adverse events 
are independent of their actions (Maier & Seligman, 1976; Seligman & Peterson, 2001). (b) 
motivational - after repeated encounters with adversity, animals and students tend to lose 
motivation to overcome the stressful event (Maier & Seligman, 1976). (c): emotional - students 
subjected to repeated and uncontrollable adversity will exhibit emotional deficits that include 
withdrawing from behaviors that will yield positive outcomes, and lean more towards feelings of 
deep sadness or depression (Carver et al., 1989; Maier & Seligman, 1976). How a person 
responds to stress and adversity in postsecondary STEM education can either hinder the 
individuals’ capacity to learn or challenge their ability to learn (LePine, 2004). In this study, we 
explore some factors related to this phenomenon that include students’ perception of stress, 
engagement in STEM coursework, their motivation to make use of campus resources, and the 
number of extracurricular activities outside of campus life.  
The purpose of the research presented in this dissertation coordinated three mix methods, 
and a case study approach grounded in phenomenology and the social interaction theory.  This 
mixed-methods study grounded in Phenomenology and the social interaction theory was to 
investigate whether learned helplessness existed in first-year students at an Urban Community 
College in NYC and help identify the attributes that resulted in attrition among those who 
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majored in a STEM field. Knowledge acquired from this study may help improve existing 
models of intervention.  
This chapter includes a discussion of significant findings as related to the theory of 
learned helplessness, the dropout theory, the social interaction theory, STEM attrition rates, as 
well as attributes identified in STEM leavers and persisters. Valuable implications for use by 
students, faculty, and the academic institution in pursuit of increasing the STEM retention rates 
and increasing the number of STEM graduates overall will be discussed. The chapter concludes 
with a discussion of the limitations of the study, areas for future research, and a summary. 
Factors revealed amongst faculty included accurately identifying students who struggled in the 
classroom and how to engage these students to increase their level of understanding. Some 
elements were exposed from the institution's perspective that included advertising all services 
available to students and making services accessible to all. Uncovering these factors specific to 
this study's population may help identify positive interventions for reducing the STEM attrition 
rates at the Community College level. 
            
Research Questions  
This dissertation posed four overarching research questions: 
● (R1):  Is there evidence pointing towards a relationship between learned helplessness and 
attrition in STEM freshman level courses amongst study participants using culled 
questions from Carver et. al (1989) COPE inventory?   
● (R2): Will study participants who identify with more characteristics of learned 
helplessness via the pre-test survey drop out or switch majors more often than those who 
identify with fewer characteristics of learned helplessness? 
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● (R3):  Does cortisol serve as a potential biomarker for learned helplessness among study 
participants? 
● (R4):  How is the phenomenon of learned helplessness experienced by students and by 
faculty study participants in the STEM classroom of participation at the community 
college level?   
  
Research Question 1 (see Chapter 2) 
Is there evidence pointing towards a relationship between learned helplessness and attrition in 
STEM freshman level courses amongst study participants using culled questions from Carver et. 
al (1989) COPE inventory?   
The first research question set out to determine whether there is a relationship between 
learned helplessness and attrition in STEM freshman-level courses. To answer this research 
question, the researcher used culled questions from the Carver coping inventory (Carver et al., 
1989). Aforementioned, the specific questions selected from Carver et al. (1989) pool of coping 
questions were those that reflected Davidson’s emotional styles and attributes of learned 
helplessness (see Chapter 2). A total of 41 items were carefully selected and organized into a 
pre-test and post-test survey. Eligible research participants were administered the pre-test survey 
as the first phase of this study. Participant responses were manually entered into IBM’s SPSS 
statistical software and further analyzed. After each semester, eligible research participants were 
administered the post-test survey to determine whether their responses differed from what they 
said they would do on the pre-test survey versus what they did during the semester. To 
effectively answer this research question, a rubric was created with established reference ranges 
for identifying learned helplessness from the coping survey (see Chapter 2, Table 2. 10). The 
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learned helplessness rubric identified the participants who scored below, above, or within the 
negative or low end on the learned helplessness scale (see Chapter 2, Tables 2. 10 & 2. 11).    
Aforementioned in Chapter 2, the learned helplessness scale revealed that 12.5% of 
survey participants were at high risk for experiencing learned helplessness in the STEM 
classroom, 81.25% were at moderate-risk or borderline for learned helplessness, and 6.25% did 
not exhibit characteristics of learned helplessness. The coping survey found that, of those who 
participated in the study, who were students at the Community College, the perception of learned 
helplessness did exist whether at high-risk or moderate occurrences.   
 
Research Question 2 (see Chapter 2) 
Will study participants who identify with more characteristics of learned helplessness via the 
pre-test survey drop out or switch majors more often than those who identify with fewer 
characteristics of learned helplessness? 
 
Eleven pre-defined coping scales were used from Carver et al., (1989) coping inventory 
question sets (see Chapter 2) to quantify the characteristics for learned helplessness. Of the 
eleven coping scales, four of the scales identified students who admitted to having poor coping 
practices during moments of adversity.  These negative scales included drug or alcohol use, 
mental disengagement, behavioral disengagement, and denial. Seven of the coping scales helped 
to identify those who admitted to using positive coping practices to overcome adversity in the 
STEM classroom.  The positive scales included humor, religion, planning, active coping, 
suppression of competing activities, positive interpretation and growth, and seeking instrumental 
social support. Using a seven-point Likert scale, students that scored high on the negative coping 
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scales or low on positive coping scales were considered at higher risk for experiencing learned 
helplessness in the STEM classroom. 
Contrary to prediction, the study found that students who exhibited more characteristics 
of learned helplessness, for example, those who scored on the lower end of the learned 
helplessness scale (139-143), persisted with their major of entry after one year in college. Yet 
students who had fewer characteristics of learned helplessness were more likely to switch their 
major within the first year of college. This study revealed that those with more tendencies 
towards learned helplessness were more likely to remain in their major of entry in college (see 
Chapter 2).    
 
Research Question 3 (see Chapter 3) 
 
Does cortisol serve as a potential biomarker for learned helplessness among study participants? 
 
         Saliva was collected at various intervals that included collections for baselines, during the 
lecture, then before and after the students’ midterm and final exams to measure the amount of 
cortisol present. As previously stated, the established circadian rhythm for cortisol demonstrates 
that cortisol is highest during 8:00 AM then gradually declined throughout the day when it's 
replenished again around 4:00 AM the next morning (Debono et al., 2009).  Measuring the 
cortisol levels present in the participants' saliva, saliva journals that indicated how the participant 
was feeling and what was occurring at the time of collection helped to triangulate the data 
collected.  Student course grades and major status were collected at the end of the study semester 
and again at the end of their first academic year.  This data helped to determine how well they 
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did in the course and whether or not they remained in their major of entry to college.  The study 
found that participants collectively showed a spike in their cortisol levels during their midterm 
and final exams. More importantly, the study also found that the Cortisol levels before the final 
exam were remarkably higher than any other time saliva was collected. This elevation in cortisol 
was a clear indication that the participants were experiencing a stressful event physiologically 
during the finals; however, whether the results tied to learned helplessness was ambiguous. 
Cortisol journal entries confirmed by student testimonies indicated students were experiencing 
anxiety and fear of failing before and during the exams (see Chapter 3, Table 3. 2). 
 
Research Question 4 (see Chapter 4) 
 
How is the phenomenon of learned helplessness experienced by students and by faculty study 
participants in the STEM classroom of participation at the community college level?   
 
          During the study, a total of four (4) student participants partook in the interview process. 
Despite being a low number of participants, the interviews revealed that 25% experienced some 
form of learned helplessness in the classroom during the semester. The study also revealed that 
one student experienced learned helplessness at a previous community college. He admitted that 
the feeling of learned helplessness resulted in him failing his courses then dropping out of 
college entirely. It took the student close to three years to return to college, in which he changed 
his major from computer science to mathematics. This very student admitted during the 
interview that he changed his mindset towards college and became motivated to complete his 
studies in mathematics.  Three of the four participants enrolled in the study did not admit to 
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experiencing learned helplessness in the classroom during the semester of their participation. 
Although, one student did state they felt helpless for a moment but quickly abandoned that 
mindset. Of the students who dropped out of the study and ultimately college, this researcher 
inferred that a percentage of them experienced learned helplessness and did not overcome the 
adversity in their STEM classroom. Further research is needed to engage those who leave to 
determine why they left.  
         Interviews took place with a total of five (5) faculty. Two faculty met individually, and 
three met together during a faculty forum. The interviews revealed a wealth of knowledge. 
Faculty were aware of times when students may experience learned helplessness in the 
classroom. Faculty claimed when students would “shut down” or “tune out” of the lectures that 
they were experiencing learned helplessness. It was revealed that some faculty would attempt to 
re-engage students while others felt helpless themselves as they were unaware of what they 
should do. Faculty also thought they could determine if a student was experiencing learned 
helplessness in their classroom by monitoring their scores and performance on course 
assessments.   
          A remarkable finding was the perception that faculty had regarding what students were 
meant to know before coming into their class. It was assumed that a particular level of 
knowledge was acquired from high school or pre-requisite courses; however, there seemed to be 
no checks and balances in place to ensure the information was obtained. Faculty in this study 
indicated that student failures were a direct result of a lack of preparation and weak recollection 
of knowledge as they transition from course to course.  
 
Interpretation of the Findings 
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This section will discuss the findings from chapters 2, 3, and 4 interpreted in the theory of 
learned helplessness' three dimensions of uncontrollability (absence of control): cognitive, 
emotional, and motivational. This section will conclude with implications for theory, research, 
and practice. 
 
Cognitive - Identifying learned helplessness through the Coping survey 
 
      To reiterate, the cognitive aspect of learned helplessness’ absence of control in an adverse 
environment results in a student learning that the outcome is independent of their response 
(Maier & Seligman, 1976; Seligman & Peterson, 2001). First, to help identify learned 
helplessness using Carver's (1989) coping survey, questions were culled using philosophies from 
Davidson's emotional styles and the theory of learned helplessness. It was suspected that those 
who scored lower on the overall learned helplessness scale in Chapter 2, Table 2. 11, derived 
from the coping inventory, would display more attributes towards learned helplessness. 
However, the findings were contrary as those who persisted in their STEM major scored lowest 
on the learned helplessness scale using the pre-test survey (see Chapter 2). Those that scored 
highest on the learned helplessness scale had the most occurrence of switching their major during 
their first year of college.  A post-test survey was implemented to gauge the cognitive aspects of 
learned helplessness. However, initial data to compare the participants' pre and post-test survey 
outcomes were limited, and thus the study was expanded beyond its intended end date. This 
extension allowed for more data points to be collected among study participants. Analysis of 
post-test data is forthcoming post-dissertation.  
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Emotional - Provoking the feeling of and using Cortisol as a biomarker for learned helplessness 
 
          As stated previously, learned helplessness is a behavioral phenomenon that may occur 
when students are emotionally conditioned to failure through repeated adversity, which brings us 
to the emotional dimension that stems from learned helplessness’ absence of control. 
Aforementioned, the emotional aspect is experienced by students who are subjected to repeated 
and uncontrollable adversity, who then exhibit characteristics of emotional deficits. These 
students may withdraw from behaviors that will yield positive outcomes like going to tutoring or 
asking questions in class. Students experiencing emotional deficits from learned helplessness 
may experience feelings of deep sadness or depression (Carver et al., 1989; Maier & Seligman, 
1976).   Feeling demoralized and falling further into depressive attributes may lead to continued 
failures that may ultimately result in students dropping out of college entirely or switching their 
majors. Repeated stressors, in this case, failing exams and other course assessment markers, may 
drive up the STEM attrition rates. Currently, the United States is experiencing a 69% attrition 
rate nationally in STEM majors (Chen, 2013). The U.S. achievement gaps between other 
countries and the U.S. is alarming, especially when comparing us to countries like China and 
India (Rask, 2010; PCAST, 2012). 
          The model used in this study to determine the presence of the emotional deficits of learned 
helplessness was the use of cortisol as a biomarker for stress in the STEM classroom. According 
to this study’s findings, the participants experienced emotional stress before they began their 
final exam and during their midterm exam (see Chapter 3, Chart 3. 19). The cortisol in saliva 
proved to be a biomarker for stress, but whether it served as a biomarker for learned helplessness 
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was ambiguous. Students must be further engaged by the researchers to determine whether 
learned helplessness was an emotional factor for students who dropped out of the study, their 
STEM course, and possibly the college. It’s important to mention, the collection of saliva 
samples from those who dropped their STEM course during the study was absent or limited. It 
can be said that those who participated in the research and who ultimately dropped their STEM 
course are more likely to have experienced learned helplessness then those who remained in the 
study, in their STEM course, and finally in college.   
          A limited follow up with those who dropped their STEM course revealed that one 
participant experiencing pain due to an illness withdrew from her classes. She had recurring 
visits to the doctor's office in preparation for an upcoming surgery. She attributed her attrition, 
not too emotional attributes of learned helplessness but rather her overwhelming medical needs 
at the time. Another student attributed his attrition to underperforming in his STEM course 
because he had to work. Working was a priority for him, and thus he left college to focus more 
on making money to survive in New York City. Two additional students also failed their STEM 
course, were suspended from the college due to poor academic performance. They also did not 
complete the data collection requirements of this study. Several attempts were made to contact 
these students for an interview but to no avail.  
 
Motivational - The motivation to use campus resources from the microlevel of reality perspective 
           
The motivational aspect of learned helplessness’ absence of control is also experienced 
after repeated encounters with adversity. Students tend to lose motivation to overcoming 
stressful events (Maier & Seligman, 1976). In this study, interviews with individual students and 
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faculty were used to assess the participants' motivation for using campus resources. As per the 
social interaction theory, the conversations capture the student and faculty perspectives for using 
campus resources at the microlevel as both members engaged in the STEM classroom - the meso 
level, and at the institution - the macro level.  
 
Students Perspective - Use of campus resources 
 
During the individual interviews with students, respondents found tutoring, advisors, and 
professor's office hours helpful resources. However, when asked if they engaged in these 
services, many of them stated they never attended or participated on a limited basis (see Chapter 
4, Table 4. 1, responses to question 2). We asked the students if they felt the campus provided 
adequate support for their STEM courses, student 1 stated, “Yes, tutoring, the lab manual, and 
teaching assistants were helpful.” Student 2 said, “yes, professors office hours [and] I saw the 
tutor once [it] was helpful to develop [the] confidence to study on my own.” Student 3 stated, 
“definitely, the lecture was helpful but overwhelming due to the number of topics that must be 
covered. Tutoring was available, but I never went.” And lastly, student 4 stated, “yeah, my 
advisor recommended tutoring and professors office hours were helpful.” It appeared that student 
respondents were aware of campus resources but may have lacked the motivation necessary to 
participate to the extent desired by the faculty or more than once (see Chapter 4, Table 4. 2, 
responses to question 15).  
 
Faculty perspective -  The use of campus resources 
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Faculty were asked whether they felt their departments and the college provided enough 
resources for students to succeed in their classrooms (see Chapter 4, Table 4. 2, question 15). 
Their responses included, “the library, we need more marketing and outreach,” said Faculty 1, 
who further stated, “it takes a village to support student success. All of us working together and 
sharing the same vision. It has to be put in action. We have to be motivated about the services we 
provide.” Faculty 2 stated, “yes, we offer an incredible amount of resources for free to students. 
I’m running out of ideas on what to do to help them. I’ve tried so many things.” Faculty 2 
concluded with, “I think we offer enough, but more is welcomed.” “[The College] has FYS 
(Freshman Year Seminar) and a lot of remediation courses, [an] academic learning center, a 
writing center, and math tutoring lab. Too many resources and [students] don’t know which 
[ones] to pick and choose,” said Faculty 3. Faculty 4 agreed with the rest of the respondents but 
questioned whether “there’s a lot of resources, but do the students take time to explore these 
resources? Do the students make [an] effort to go find these resources?” The faculty placed the 
responsibility for utilizing campus resources on the students. Yet, student respondents often 
lacked the motivation to use campus resources continuously.   
Faculty in the study acknowledged that there were various campus resources designed to 
help students succeed (see Chapter 4, Table 4. 3, responses to question 15) but queried whether 
the number of resources overwhelmed the student and whether students engaged the support. 
Faculty respondent #2 stated she did all that she should think of to help students learn. It is 
essential to identify that this frame of thinking is doing something to someone rather than doing 
something with someone. As educators, the tendency to exclude stakeholders from the decision 
to create and provide specific resources that students find helpful and valuable may be a 
disservice. It could create a disconnect with the support that currently exists. The current cultural 
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climate is to provide the resources, and then consequently, the students are expected to engage 
with it despite whether they find it a valuable resource or not.   
A study conducted by Neal and Heppner (1986) measured whether students were aware 
of campus resources, how often did they engage in the support and their level of satisfaction. The 
study found that 89.2% of the 309 students enrolled in the research indicated they were aware the 
math lab was available for tutoring, however, only 40% made use of it on an average of 3.07 
times (Neal & Heppner, 1986). On a satisfaction scale of 1-7, those that used the math lab on 
average rated it 4.34; higher scores denote higher satisfaction. Awareness towards individual 
tutoring was 78.8% but used only 10.2% on an average of 3.10 times, with a satisfactory rating 
of 5.03 (Neal & Heppner, 1986). Visiting faculty as academic advisors or others, presumably 
during office hours, resulted in the most use, whereas awareness was 96.1% and 93.6%, 
respectively. The use of visiting faculty was 87.5%, and 83.3%, the number of times visited was 
4.05 to 3.91, respectively, with a satisfactory rating of 5.09 and 5.58 (Neal & Heppner, 1986). 
For all services noted, the satisfaction rating fell in the range of 3.98 to 5.69, whereas students 
were less satisfied with seeing the President of the college and most satisfied with seeing the 
campus' Chaplin. Similarly, the respondents of this study by their admission were aware of 
multiple campus resources; however, they were also less inclined to use the resources available. 
 
Outcomes for participants who persisted through the study 
  
In Chapter 4, Student 1 persisted in STEM by completing two semesters as a Computer 
Science Major but ultimately did not return to College for the start of his second year due to 
financial difficulties. As demonstrated in Chapter 4, Student 1 had a composite score of 153, 
  176 
indicating he is at moderate-risk for learned helplessness. Despite his scores on the pre-test 
survey, his cortisol results, and his response to the interview questions, Student 1 was predicted 
to prevail. The attrition, in this case, was not due to learned helplessness but instead to financial 
reasons as described by Chen et al. (2013) study.  
Student 2 persisted in the STEM field post-one-year and transferred to a senior college to 
complete his bachelor’s degree. Student 2 admitted to experiencing learned helplessness at his 
first attempt at College. A change in his mindset encouraged his motivation to succeed. On the 
pre-test survey, Student 2 scored 136, indicating he was at higher risk for experiencing learned 
helplessness in the STEM classroom.  Despite the low score on the learned helplessness rubric, 
Student 2 persisted in his STEM major and prevailed to a senior College. The hypothesis in the 
aftermath of this study that Student 2’s elevated cortisol levels before the final exam could 
demonstrate LePine’s (2005) theory on challenging stress.  
Student 3 also persisted in the STEM field as a Computer Science major and recently 
advanced to a senior College to pursue his bachelor’s degree. Student 3’s pre-test survey 
composite score was 139, which indicated he too was at high-risk for learned helplessness. Like 
Student 2, Student 3 contracted the prediction that those who score lower on the learned 
helplessness scale were at higher risk for experiencing learned helplessness in the STEM 
classroom. The prediction was those with more characteristics for learned helplessness might fall 
victim to attrition. For both, Student 2 and 3, this was not the case. Student 3 had low levels of 
cortisol throughout the semester with spikes after the midterm and before the final exam. His 
persistence and escalation to the senior College hypothesize that the stress he experienced was 
challenging stress (LePine, 2004).   
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Student 4 failed her STEM courses in both her first and second semesters that lead to her 
suspension from the College at the end of her second semester. She did not return to College at 
the end of her suspension to complete her probationary semester. Instead, the College recorded 
her as academically dismissed. This attrition was directly related to Student 4, failing her STEM 
courses. During the study, Student 4 had a pre-test composite score of 158, demonstrating she 
was at moderate-risk for learned helplessness. The scores on the individual scales seemed 
inflated and predicted behaviors that she did not implement throughout the semester. She 
indicated on the pre-test survey that she would be resourceful amid adversity, but this was 
contrary to reality and perhaps the result of her attrition. The hypothesis implicates that her 
failure to return to College post her suspension perchance is directly related to learned 
helplessness. 
 
Implications for Theory and Research Practice 
 
            This section will discuss the implications that arose from this study while identifying 
areas for future research. Implications and research recommendations covered in this section will 
discuss ways to uncover the remaining underlying reasons for STEM attrition at the Community 
College, the need to further understand the human body’s response to stress, and the need to also 
study the effects of stress on education.  
 
Identifying the underlying reasons for STEM attrition - The theory of learned helplessness and 
research practices  
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          Research must go beyond the classroom and focus on the reason’s students fail or leave 
college beyond the motives we already know. According to Chen et al. (2013), the reasons 
students leave or fail out of college include poor college preparation, family obligations, 
financial obligations, being from a minority group, being a woman, etc. However, Doll (2003) 
also noted that students’ fallout of high school as a result of doing poorly in school without 
respite. According to the theory of learned helplessness implied in the college setting, students' 
emotional deficits in the STEM classroom may further result in a loss of motivation to learn the 
subject matter based on repeated failures. Cognitively, they learn and believe that their actions 
will not result in a successful outcome. Educators should acquire the ability to identify when 
students are feeling or exhibiting characteristics of defeat and walk them through the process of 
resolution. One symptom of learned helplessness is loneliness. Students may tend to feel isolated 
and alone. Therefore, they may not seek help or ask questions during class. Thus, an aspect to 
helping students overcome learned helplessness in the STEM classroom is understanding the 
nuances of the behavior and how to read when a student is exhibiting characteristics. Future 
studies should consider making attempts at contacting participants that were suspended or 
voluntarily dropped out of college to determine their reasons for the attrition and whether learned 
helplessness was a factor. 
 
The human body's response to stress - The GAS theory and research practices  
 
          Future studies must also expand to include more participants willing to give saliva samples 
during a closed and manipulated research environment as well as being forward with expressing 
how they feel while participating in the research. To effectively monitor whether cortisol could 
  179 
be a potential biomarker for learned helplessness, researchers must control the stressor and the 
environment in which it exists. Studies like Campisi, Bravo, Cole & Gobeil (2012) in which they 
provoked learned helplessness in a controlled environment were successful in identifying the 
attributes that existed. An example of the study would include participants taking an exam with 
unknown contents.  Passing the exam would indicate how likely students are to succeed in 
college. Before the test begins, the saliva should be collected to measure the participants' 
baseline. Once participants engage with the exam and are made aware of the challenges they face 
with completing the task and doing well on the assignment, another collection of saliva should be 
collected. Finally, after the exam, another sample of saliva should be obtained. Students should 
be interviewed on their experience and how they felt during each collection of saliva. The saliva 
collected should be tested for cortisol, ACTH, and epinephrine (Malarkey, Pearl, Demers, 
Kiecolt-Glaser & Glaser, 1995; Campisi, Bravo, Cole & Gobeil, 2012). The collection of various 
chemistries will help paint a better picture of how the GAS system of stress is activated. 
 
The effects of stress on education - Pedagogy  
 
        As determined by Lepine (2004), the stress in the classroom can be interpreted as hindrance 
or challenging. Challenging stressors are more conducive to producing positive learning 
outcomes and improve students' experiences in the STEM classroom. This study revealed that 
stressors in the STEM classroom, as stated by the participants included rushed lectures, an 
overwhelming amount of content covered, the lack of feedback on assignments and language 
barriers. These stressors can all attribute to cognitive overload, which occurs when a participants' 
working memory is exceeded by the volume of information presented (Iskander, 2019). A 
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student's capacity to learn new information is limited and impacted by cognitive overload. 
Implications in this aspect include using a multimethod teaching and learning process that 
consists of a combination of active and traditional learning techniques.  As previously suggested 
in chapter 4 of this dissertation, reducing the content in the course where applicable may be a 
feasible way to reduce cognitive overload.  An implication to overcome the language barrier in 
the classroom without discriminating against non-American born educators could include the use 
of visual aids that accompany the lecture portion of the course. Visual aids will allow English 
Learners to use both the voice of the lecturer alongside visual aid to encompass the whole 
picture, thereby reducing outcomes of cognitive overload.   
 
Implications for pedagogical practice 
 
          This section will discuss the implications for pedagogical practice that arose from the 
study.  The topics of discussion are the implications for educational preparation for STEM 
faculty, implications for three-tiered intervention using the social interaction module, and 
discussing the need for curriculum changes.   
 
Educational preparation of STEM faculty  
 
           As stated previously, faculty who are aware of learned helplessness can implement 
various teaching and learning tools in and outside the classroom to better instruct course 
material.  Banks (2017) devised a faculty training program that encourages and prepares veteran 
faculty members to engage with newly hired faculty as mentors during their first year of 
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teaching.  The program also involves earning 12 continuing education credits per year by 
completing required training courses that enhance pedagogical preparation and instruction. 
Training courses would include an active learning module, growth mindset modules, identifying 
learned helplessness in the classroom module, etc.  The completion of the modules in the form of 
a certificate should be considered towards the faculty’s professional development (P. Banks, 
2017).  Acquiring continuing education credits as a form of professional development can better 
track and reward faculty who continually improve upon their pedagogical skills versus those who 
do not. This approach can help improve student success outcomes in the STEM classroom and 
beyond. 
 
Three-tiered intervention- The Social interactive theory  
 
        Intervention is multifaceted and requires that all levels of the social interaction spectrum 
participate. The first level of the social interaction theory is the micro-level of reality (Turner, 
2012).  The micro-level involves the stakeholders such as the student and faculty and how they 
respectively interact with society.  In this case, society is the classroom, which is the meso level 
of reality and the academic institution, which is the macro level of reality.  The study implied 
that students at the micro-level experienced the three dimensions of learned helplessness at the 
meso and macro levels. Faculty bore witness to students experiencing learned helplessness 
within the meso level (see Chapter 4).  As a circumstance of students mentally checking out of 
the lecture and failing course assessments, an intervention must occur in all facets of the social 
interaction module.  Adopting learned resourcefulness skills and growth mindset is essential as it 
will help students overcome moments of adversity in the STEM classroom (Rosenbaum, 1980; 
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Rosenbaum & Jaffe, 1983; Rosenbaum & Ben-Ari, 1985; Akgun & Ciarrochi, 2003; Dweck, 
2008).  Faculty taking workshops to develop the skills for identifying when students are mentally 
disengaging from the lecture and implementing active learning techniques will help faculty at the 
micro-level better assist students as they interact within the meso level.      
 At the micro-level, students at 100% commuter based community colleges face a plethora 
of factors that could impede their learning, attention, and drive that affect them at the meso and 
macro levels. These factors may also limit the amount of tutoring and office hours students could 
participate in weekly. Implications at this level could entail mandatory tutoring embedded into 
the course to encourage participation and obligatory visits to faculty office hours for students 
earning a grade of "C" or lower.  
 At the meso level, the traditional chalk and talk method discussed in chapter 4 have 
proven to be most effective when paired with active learning activities.  The faculty, as stated 
previously, should implement additional factors to help students overcome adversity in the 
STEM classroom. Enhancing and adopting practical pedagogical skills through professional 
development training is an excellent example of increasing student success in the STEM 
classroom.  Combining lectures with active learning techniques can also help faculty and 
students overcome language barriers in the STEM classroom and beyond.   
 At the macro level, there were several implications revealed in this study that directly 
related to the Institution.  One of which was advertising and promoting all the services provided 
by the college. In chapter 4, one faculty mentioned that the advising of services lacked 
enthusiasm.  When announced, tutoring is typically promoted as a resource for students who are 
struggling with the coursework.  This form of advertising alone may make a student feel 
inadequate and deter them from making use of this valuable resource in fear of ridicule from self 
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and peers.  According to faculty 1, if we instead change the way we promote tutoring to 
everyone, then the institution could change the way the students view this service.  It will no 
longer be seen as a need but as an advantage to all.  Also, it was discovered that students felt the 
ratio of tutors to tutees was disproportionate and further impacted participation with tutoring. 
Several students stated they were overwhelmed by the number of students that needed help. 
When the tutor finally got to them, they only had a few minutes to help them.  Many felt going to 
tutoring was unproductive, and they didn't get anything out of it.  This mindset implicates that 
institutions must hire more tutors and establish a workable student to tutor ratio if the institution 
wants to increase the use of tutoring. 
 Another implication was informing faculty of resources they could refer students to and 
training on how to introduce support to students at risk effectively.  Several faculty respondents 
stated they witnessed students in need but was uncertain how to assist.  Faculty have a 
considerable amount of interaction with students and often are witnesses to students suffering. 
Faculty as gatekeepers to campus resources has the potential for reducing attrition and increasing 
retention.  
 
The Need for Curriculum Design - A Discussion on what we teach verses how we teach 
 
A new observation manifest in this study that may require further discussion between all 
stakeholders.  The current way we teach students has been in question for some time now 
(Carlile & Jordan, 2005; Kirschner, Sweller & Clark, 2006; Colbert, Brown, Choi, & Thomas, 
2008; Sivarajah, Curci, Johnson, Lam, Lee & Richardson, 2019).  The traditional lecture-style, 
coupled with using active learning skills, has evolved (Sinnayah, Rathner, Loton, Klein & 
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Hartley, 2019; Lewis, Colombo, Lawrence, McNeal-Trice, & Chandler, 2019) but more 
importantly, so has the amount of content.  The amount of material to be taught in the 21st 
century can lead to information overload (Hanka & Fuka, 2000; Coates, 2009; Kaylor, 2014). 
Content covered during the 1930s was less than the material covered in 2020 due in large part to 
discoveries and a better understanding of science, math, and technology.  This increase in 
content is a real and relevant point to address as we continue to create ways to help the next 
generation cram in more knowledge then their brains could contain in one sitting.  The current 
structure of the curriculum may be failing the contemporary STEM student.  It may be time for 
all stakeholders to reassess not only ”how” to learn but ”what” is essential to learn.  Perhaps we 
should teach the basic principles of science instead of the depth of each topic?  Should we 
reconsider lecturing on an overwhelming amount of depth and breadth of concepts in hopes that 
students will retain at least 80%?  These questions should be considered for discussion by the 
institutions at large and among the various stakeholders. 
 
Limitations 
 
Voices of students who dropped out of the study and the college were limited and 
missing from the analysis. One student who dropped out was reached by phone during the study. 
The researchers inquired why he dropped out of the study.  He responded with, “I was not doing 
well in my STEM course, and I have to work, so I dropped out of school, and since I am not on 
campus, I will not be able to stay in the study.”  Voices like this were lost once students dropped 
out of school and also the study.  There may have been more evidence of learned helplessness 
shared by those who dropped out.  A follow-up study should reach out to those who dropped out 
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at home to inquire about their reasons for leaving school or switching their majors to a non-
STEM field.  Another limitation was the low number of faculty and participants, which affected 
the potential for generalizability within first-year community college students taking a STEM 
course in NYC.  Future studies may consider improving the total number of participants by 
shortening the data collection process to one day and providing monetary incentives.  Another 
initiative to improve study participation is to expand the participant net and include all students 
within the community college, taking STEM or non-STEM courses.  This inclusion may allow 
unknown nuances amongst the population to be revealed regarding coping skills and learned 
helplessness.  
 
Future Research 
 To improve this study, future research will look to revise the pre-test survey to ensure an 
equal amount of questions are selected for the 11 Carver (1989) scales.  Currently, the questions 
in each scale are varied and pose a challenge to validating and implementing the learned 
helplessness rubric.  Weighting the scales may be more effective when each scale has an equal 
amount of questions.  This can also improve the learned helplessness scale with predicting the 
risk levels for experiencing learned helplessness in the STEM classroom.  Future 
implementations of this study will look to establish a one-day data collection process.  Currently, 
data collection is collected throughout the 15-week semester.  This poses a challenge with 
maintaining participants throughout the data collection period.  The study experienced an 88% 
attrition rate from phase 2 (pre-test survey) to phase 4 (posttest survey and interview).  Hiroto et. 
al, (1974) conducted a one-day study in which his team manipulated learned helplessness in a 
closed laboratory setting.  The one-day study allowed researchers to maintain consistency in the 
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data collection process and influenced an acceptable sample size.   This study will also seek 
grants and other funding assistance to offer participants monetary incentives to encourage 
participation and increase the study’s sample size.   
 
Future Research Recommendations 
 Future researchers should consider establishing a control group that include students not 
taking a STEM course and/or members of campus groups like College Discovery, SEEK and 
ASAP.  Comparing the coping skills among students taking a STEM course or a member of 
SEEK, for example, verses those who did not may reveal patterns and nuances that exist amid 
the various groups.  Converting to a one-day study will improve the sample size and data 
collection outcomes.  A one-day study will allow for proper collection of the pre- and posttest 
survey for comparative or factor analysis.  The limited amount of posttest data posed a challenge 
for effectively evaluating and comparing student’s perceptions from start to finish.  Once the 
leaned helplessness rubric and pretest survey are validated, it could be used as a tool to identify 
learned helplessness among incoming community college students and beyond. The learned 
helplessness tool can serve as a predictor for those who may require additional support in 
college.  Implementing these recommendations may improve the data outcomes and the overall 
success of the study.  
 
Discussion 
 
As per the student respondents in this study, having access to tutoring, faculty office 
hours, slowing down the pace of the lecture, and reducing the amount of content taught in the 
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course are effective instructional strategies and course management skills.  Faculty respondents 
indicated, chalk and talk with task-oriented interactions, as well as posing questions to the class 
during the lecture, were the preferred methods of instruction.  Only one faculty member used 
Blackboard as an instructional tool. Faculty respondents identified students struggling with 
course content by their performance on course assessments, absenteeism, and moments when 
students shut down during the lecture.  The mechanisms currently in place to help struggling 
students overcome deficits of learning in the classroom, as stated by faculty respondents, 
included intervening on a one-to-one basis, counseling them, and speaking to them personally or 
electronically through email.  It is important to note that specific strategies to help students 
uncover misconceptions and misinformation did not come up during the interviews with faculty, 
and some of them devalued the use of detailed feedback on exams. 
The curriculum and the amount of content covered is overwhelming to both faculty and 
students.  The amount of material taught within the allotted time creates negative stress and may 
provoke attributes of learned helplessness.  It might be advantageous for faculty to assess the 
amount of content being explained and determine whether it is relevant for the lecture.  Teaching 
quality over quantity might be appropriate, and teaching fewer concepts may be a matter of 
discussion between departments and institutions.  Putting limits on concepts taught in the 
classroom based on principles of the cognitive load theory may prove beneficial to the teaching 
and learning process.  Engaging newly hired faculty with workshops and training seminars to 
help them understand cognitive overload (Coates, 2009), how to identify and address learned 
helplessness in the classroom (Dweck, 2008), and best teaching practices are essential.  The 
Price Preparation Policy (Banks, 2017) for newly hired faculty at higher education institutions 
may be an excellent platform to continue the dialogue for centralizing essential training seminars 
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across the globe that are trackable and credit-bearing modules toward scholarly growth and 
professional development.  
The curriculum should also be engaging and interactive.  Using teaching styles that not 
only consist of lecturing but coupled with active learning and hands-on experience may increase 
motivation and connectivity with the subject matter.  Lastly, the study implied that there needs to 
be a real assessment of identifying the concepts taught in prerequisite courses and the effects of 
learning decay while transitioning through sequential courses (McIntyre & Munson, 2008).  A 
think tank that includes high school teachers and departmental faculty representatives may help 
identify learning gaps.  Interdepartmental think tanks may also be fruitful with identifying topics 
that missed the lecture because there was not enough time to cover it.  Implementing a strategic 
curriculum that properly introduces concepts in a scaffolded manner may help offset feelings of 
defeat in the STEM classroom.   
As Community Colleges in New York City are typically a 100% computer-based school, 
the rates of success statistically are lowered than that of resident-based institutions.  Making 
efforts to keep students engaged on campus may help increase student success.  Student 
engagement is null without the involvement of all stakeholders.  Students must be motivated to 
stay on campus and get involved with student activities.  The institution must provide motivating 
resources that will promote student engagement.  Examples of this include work-study programs 
and extended child care services during evening hours.  The institution may benefit from a robust 
dialogue with students about their needs rather than consequently providing services according to 
those needs without student input.   
 
Final words - Significance of findings to scholarship 
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Several findings in this study served as evidence to support several working theories from 
the literature.  According to Chen et al. (2013), the national attrition rates among first-year 
Community College students majoring in the STEM field was 69%.  The seven-year average 
attrition rates among first-year students majoring in STEM within CUNY's Community Colleges 
University-wide was noted as 35%.  The 35% attrition rates documented within CUNY is 
evidence supporting the attrition rates in STEM claimed by Chen et al., (2013).  It is important to 
note that nationally, 20% of incoming first-year students choose a major within the STEM fields 
at community colleges versus 18% CUNY-wide.  Students who dropped out of this study and 
also the college cited reasons represented in the Chen et al., 2013 study.  These reasons included 
being a member of a minority group, being of the female gender, financial obligations, poor 
academic preparation from high school, and meager course instruction in gateway STEM courses 
in the first year of college.  
          The findings from the cortisol study (see chapter 3) confirmed that the hormone was, in 
fact, a biomarker for stress as theorized by Selye (1974), Mayer (2000), Kalman & Grahn 
(2004), and Maglione-Graves, Kravitz & Schneider (2005).  However, the results from the 
cortisol study were ambiguous and could not determine whether learned helplessness was 
identified physiologically (see Chapter 3). 
In triangulation with the students' saliva results for cortisol, their journal entries, and the 
one-on-one interviews, respondents exhibited physiological moments of stress before and after 
lecturing, during their midterm examination and before their final exams.  According to Selye’s 
GAS theory (1974), during events marked by fear or stress, cortisol is released into the body to 
aid in the response of the stressor.  Student respondents stated they felt fear of failing the final 
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exam as well as anxiety while anticipating the start of the test. This admission was evident with 
respondents who completed the final exam and submitted saliva for cortisol testing after that.  
          According to Malarkey, Pearl, Demers, Kiecolt-Glaser, & Glaser (1995), Birkett (2011) 
and Campisi, Bravo, Cole & Gobeil (2012) the production of cortisol occurs during the 
alarm/acute stage of the GAS theory (Selye, 1974) (see Chapter 2).  The cortisol findings of this 
study confirmed that at the onset of stress, the participants exhibited an increase in cortisol 
production in the body.  This evidence was marked by the fear perceived by participants at the 
beginning and end of the lecture.  During the class, students felt they understood the lecture 
material and was following along.  However, towards the end of the course, respondents stated 
the professor began to rush the class, or the respondents were overwhelmed by the amount of 
content covered (see Chapter 2 and Chapter 4).  Respondents stated that before the lecture, they 
experienced stress getting to class on time.  At each moment, the respondent identified time of 
perceived stress; it was followed up by a marked elevation in cortisol, which quickly dissipated 
after the stressor was discontinued.  The acute elevation in cortisol at the onset of a stressor 
contradicts the findings that Selye (1974), Ebrecht, Hextall, Kirtley, Taylor, Dyson & Weinman 
(2004), Takatsuji, Sugimoto, Ishizaki, Ozaki, Matsuyama & Yamaguchi (2008) and Saladin 
(2012) found.  According to their findings, cortisol was produced in the resistance stage of 
Selye’s (1974) GAS theory (see Chapter 3).  According to the GAS theory, in response to the 
stressor, the body first produces ACTH and Epinephrine in the Acute/alarm phase (Selye, 1974). 
If the agitator is allowed to persist, then the next stage, resistance, is introduced and thus the 
production of cortisol.  As there is an absence in a devised timeframe, which indicates how long 
one stays in each phase or how quickly the body transitions from phase-to-phase there is no clear 
indication if the alarm and resistance phase is happening simultaneously or consecutively.  In 
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this study, once the respondent perceived the stressor, cortisol was produced within 30 minutes 
and began to decline within 15 minutes of the agitator dissipating.  More research is needed in 
this particular area to clearly understand how the GAS phases correspond with each other as it 
relates to time. 
          The cortisol findings in this study also showed evidence of Debono et al. (2009) results in 
the circadian rhythm of cortisol.  According to Debono et al., study, cortisol increases to its 
highest point in the morning around 8 AM then gradually decreases throughout the day until it 
reaches its lowest point around 4 AM.  This cycle repeats daily. In this study, the participants' 
cortisol was highest around 8 AM and lowest around 4 AM despite there being spikes in cortisol 
throughout the respondents' day.  This study's cortisol cycle is compatible with and supports 
Debono's (2009) findings.  
          Seligman & Maier (1967), Hiroto (1974), Donenfeld (2008), and Goyal (2000) indicated 
that students who exhibited an internal locus of control are more likely to succeed in events of 
adversity.  Those with an internal locus of control view outcomes based on their skills contrary 
to externalizers, who saw their success based on luck or chance.  The retention findings in this 
study support the internal locus of control theory.  All students who were interviewed in this 
study, and who persisted in their STEM course exhibited one common trait, an internal locus of 
control (see Chapter 4).  In chapter 4, recall that after falling the first STEM exam, researchers 
inquired about the participants coping strategies.  The respondents explained that they formed 
study groups or studied more frequently (see Chapter 4).  Three of the four participants reacted 
to improve their grades by enhancing their knowledge or skill.  One participant stated the 
professor didn't teach but also said he didn't study enough when providing reasons for his failed 
first STEM exam (see Chapter 4).  His response indicates he straddled between the external and 
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internal locus of control.  Albeit, those who dropped out of the study and the college did not get 
interviewed; the current data support the findings of Seligman & Maier (1967), Hiroto (1974), 
Donenfeld (2008) and Goyal (2000).  
          Another key finding of this study supported Rosenbaum (1980), Rosenbaum & Jaffe 
(1983), Rosenbaum and Ben-Ari (1985), and Akgun & Ciarrochi's (2003) research on learned 
resourcefulness.  Their studies indicated that study participants who scored high in learned 
resourcefulness were more likely to utilize resources to overcome the induced experimental 
stress environment.  The findings in this study showed that those who persisted in their major of 
origin also stated they used campus resources to succeed in their STEM course.  The participants 
in this study reported they participated in study groups, visited faculty during office hours at least 
once, engaged in peer mentoring, increased their study hours, and was motivated to doings so 
(see Chapter 4).  Participant four completed the interview process but ultimately failed one 
STEM course.  She stated she went to math tutoring a few times a week but did not attend 
chemistry tutoring because the class was once a week.  This behavior resulted in her passing the 
math course with the minimum grade of "D" and failed the chemistry course with a grade of "F." 
The one student who dropped out of the study and the college for financial reasons indicated he 
had to work more than focus on school.  Therefore, the resources he utilized were limited.  The 
female student that dropped out of school due to medical reasons stated she was aware tutoring 
existed but was in too much pain most of the time to attend and as often as she wanted.  She 
ultimately failed her STEM courses due to her medical condition and lack of resourcefulness in 
academia.  The three participants that were interviewed, who persisted in their major of origin 
and were successful in their STEM courses, stated they participated in a series of activities that 
helped them succeed.  The findings in this study support the learned resourcefulness theory as a 
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positive coping mechanism to overcoming learned helplessness and achieving student success in 
the STEM classroom at the micro-level.   
          This study found that study participants struggled to succeed in courses where the 
professors' accent made it difficult to learn lecture material.  This finding supports the research 
conducted by Mclean (2007), who found that professors are aware that students have difficulty 
learning from those with heavy accents.  Native English speaking learners are often not familiar 
with heavy accents from foreign countries.  Both participants 3 and 4 stated they had difficulty 
learning course material due to their professors having heavy accents.  Participant 3 was 
resourceful and said he had to teach himself as a result of the professors' pronunciations (see 
Chapter 4).  This approach yielded success in passing his STEM courses despite the professors' 
accent. Participant 4 was not as resourceful and ultimately failed her chemistry course and 
minimally passed the Pre-calculus course.  Heavy accents alone did not result in students' failure 
but was a contributing factor.   
          There were areas of research that this study either questioned or contradicted existing 
theories.  This study emphasized in several sections that Seligman's (2010) learned optimism 
theory was a viable solution to overcoming learned helplessness in the STEM classroom. 
Adopting learned optimism techniques seemed like a plausible solution for those experiencing 
learned helplessness.  Thinking positively and embracing feelings of hope has worked in 
Seligman's experiments.  However, study participants who scored high on the learned 
helplessness scale indicated they were very optimistic but had the highest rate of switching their 
major or dropping out of college (see Chapter 2).  
The study found that STEM majors who scored on the lower end of the learned 
helplessness scale (scores 133-143) were 100% more likely to persist in their STEM major of 
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entry to college.  Yet, they exhibited more characteristics of pessimism on the pre-test survey 
(see Chapter 2).  Furthermore, STEM majors who scored between 152 and 159 on the learned 
helplessness scale indicated they were more optimistic about their coping ability.  Yet, 50% 
switched their major to a non-STEM field, 25% were forced to leave college on an academic 
suspension, and 25% persisted in their major of entry.  Lastly, those who scored 165-178 on the 
learned helplessness scale were 67% more likely to switch their major or drop out of college 
(17%).  It appears the more optimistic the study participants were, the more likely they were to 
change their major from entry.  Seligman's (2010) learned optimism theory did not prove 
sensible for STEM retention in this study.  It may be that those who are more optimistic are more 
likely to switch their majors as a result of dealing with adversity in the STEM classroom.  Their 
positive thinking may result in them seeking out an alternative solution to obtaining an 
associate's degree.  Of the 16 study participants who completed the pre-test survey, only 3 
discontinued the pursuit of the associated degree at the Urban Community college of study. 
Thirteen students persisted despite five of them switching their major of entry.  
          Mills, Sweeney, and Bonner's (2009) study indicated that the outcome of the first STEM 
exam predicted whether or not the student passed the course.  In essence, if a student failed the 
first exam in their STEM course, then according to Mills et al. (2009), it would be predicted that 
the student would fail the course and vice versa.  The results of this study were contrary to the 
findings of Mills et al. (2009).  The four students interviewed in chapter 4 indicated they all 
failed the first STEM exam, yet 75% ultimately was successful at passing their STEM courses. 
One student was taking two STEM courses in which she failed one, and minimally passed the 
other.  According to Mills et al. (2009) study, all students interviewed in this study were 
predicted to fail their STEM course.  This study does not support the findings of Mills et al. 
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(2009).  Many factors could have contributed to this outcome.  For example, faculty at the Urban 
Community college curving exam or final grades, the completion of extra credit assignments 
where applicable, faculty adjusting their course and instruction based on first exam results, 
students' increased motivation to attend tutoring, or participating in numerous study groups, etc.  
          In closing, this dissertation supported evidence for the following list of theories.  The 
attrition rates in STEM, cortisol as a biomarker for stress, cortisol production during the alarm 
phase, cortisol’s circadian rhythm, the internal locus of control on STEM retention, learned 
resourcefulness on STEM retention and language barriers that hinder the teaching and learning 
process.  This study's results contradicted or questioned several areas of existing science to 
include learned optimism as an approach to STEM retention, cortisol production in the resistance 
stage of the GAS theory, and the first exam as a predictor for student success in the STEM 
classroom.  Further study is needed to confirm and validate the findings of this research.  
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